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A3STRACT 
Development and Validation of 
a Criterion-Referenced Placement Examination 
for Measuring Technical Aspects of Nursing 
(May, 1984) 
Robert Alan Simon, A.B., Washington University 
M.A.T., Smith College 
M.Ed., Ed.D., University of Massachusetts, Amherst 
Directed by: Ronald K. Hambleton 
The primary purpose of this dissertation was to contribute a 
framework for validating criterion-referenced tests. There has been 
insufficient work done with regard to providing an organized group of 
methods to validate criterion-referenced tests. This project remedies 
that situation through the creation and field testing of a list of 
validity procedures. 
The vehicle for field testing the list of validity 
investigations was the Nursing Placement Examination. The Exam was 
developed as part of the project and is being used as a placement 
examination for associate degree R.N.s who are seeking admission into 
the B.S.N. program at UMass. The Exam, and the procedures established 
surrounding its use, have facilitated articulation between programs 
within the region. 
The Exam was developed in a criterion-referenced framework. It 
tests what was defined as the technical aspects of nursing. Four 
behavioral domains were specified and test items were selected using 
item rules set forth within each domain specification. Minimum 
passing standards were determined for each domain and the entire test. 
Pilot testing of the Exam took place at four local community colleges. 
The list of validity investigations was developed after a review 
of extant procedures and previous work completed within the Laboratory 
of Psychometric and Evaluative Research. Revisions were made with the 
assistance of colleagues at UMass and later with the help of a review 
by prominent measurement specialists. In its present form, the list 
is organized around three broad validity perspectives. These are 
Content, Construct, and Decision approaches to test validity. 
The list was useful in guiding investigations regarding the 
meaning of the Examination scores. It was found that the Exam is 
reasonably effective in aiding the nursing faculty at UMass make 
appropriate decisions regarding the placement of incoming R.N.s 
The dissertation resulted in two distinct benefits. First, an 
effective test was developed and is now being used. Secondly, a 
useful list of validity investigations was produced and field tested 
which will aid practitioners in validating the scores arising from the 
use of a criterion-referenced test. 
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CHAPTER I 
INTRODUCTION 
1.1 Background to Problem 
The Division of Nursing within the School of Health Sciences at 
the University of Massachusetts, has, as one of its primary functions, 
the responsibility of preparing students for careers in the field of 
nursing. The program leads undergraduate students toward fulfilling 
the requirements for a Bachelor of Science in Nursing (B.S.N.) degree. 
In the past, many nurses were satisfied with obtaining an associate 
degree in nursing from a community college. A number of modern social 
and technical events have combined to make the bachelors degree more 
desirable, and in many cases requisite, to a successful career as a 
professional nurse. Consequently, there is substantial interest among 
associate degree registered nurses who are graduating from community 
colleges in Western Massachusetts to continue their education in 
pursuit of a bachelor's degree at the University of Massachusetts. 
It used to be that the associate degree in nursing was 
considered a terminal degree. This is simply no longer the case. 
Many institutions which grant the bachelors degree in nursing are 
facing the problem of associate degree nurses who wish to continue 
their education. This process of moving from one program to another 
is one aspect of what is called articulation (Stevens, 1981). The 
simplest conception of articulation is that of building upon 
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previously learned content. At the University of Massachusetts the 
nursing faculty expects students who enter the program with an earned 
associate degree to be competent in the "technical aspects" of 
nursing. Presumably the bachelors program at the University continues 
to refine and extend technical skills of these students and, 
importantly, professionalizes their approach to the field. While this 
difference is a fine one, there has recently been considerable 
cooperation between local community colleges and the University to 
both (1) define these areas and focus course objectives appropriately, 
and (2) make the articulation process convenient and encouraging to 
students. This cooperation has resulted in curriculum adjustments and 
the continuing refinement of a "bridge" course for incoming associate 
degree R.N.'s at the University which incorporates the professional 
aspects of the overlapping University and community college nursing 
courses. 
In January of 1982, an aspect of a cooperative project was 
undertaken. Among the goals was "to develop a single, concise, 
conceptually based challenge examination derived from a systematic 
analysis of the course objectives of both [UMass, Amherst and 
Berkshire Community College] schools" (Fisk & Ryan, 1981). In pursuit 
of this goal a team of six nursing faculty members (four from the 
University and two from Berkshire Community College) met with a 
specialist in tests and measurement (the present author) to begin the 
test development process. 
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1.2 Specific Problems 
The dissertation is directed primarily toward problems regarding 
validation of cri teri on-referenced tests (CRTs). However the test 
which is used in this project is a nursing test and, as such, 
potentially affects that field as well. In pursuing the problems both 
theoretical and practical benefits were sought. Criterion-referenced 
tests, which frequently are designed to place examinees into mastery 
states, are a relatively new but fairly well-established testing 
technology (Popham, 1978; Berk, 1980). The development of such a test 
which is specifically designed to assess the "technical" components of 
nursing is a new and important contribution to the field of nursing. 
The practical significance of such an examination is self-evident but 
there is also a theoretical position which is incorporated in such an 
examination. Stevens (1981) delineates four different articulation 
models showing the relationship between so-called technical and 
so-called professional programs. She presents Venn diagrams of these 
four different conceptions which present the logical possibilities: 
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Model C 
"In Model A, the two programs are separate with no overlap of 
elements. There is some overlap in Model B but each program has some 
elements that are unique to it. In Model C, one program is 
conceptualized as part, but not all, of the other program. In Model 
D, the difference between programs is postulated as illusory as they 
actually coincide" (p. 704). The model which has been adopted in the 
current project is Model C. In effect, the faculty is defining a set 
of core material which must be mastered at the associate degree level. 
The primary substantive area which is treated in this project is 
that of tests and measurements. Practically, the development of a CRT 
is well documented. The process of test development used in this 
project was an adaptation of the work of Hambleton and Eignor (1979) 
and Hambleton and Simon (1980). Both of these papers discussed 
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methods for development of CRTs and were employed as models for 
development of the Nursing Placement Examination. The major problem 
addressed in this study -- one which has been, to date, largely 
theoretical -- is that of validating a criterion-referenced test. 
Fitzpatrick (1981) proposed a theoretical framework for validating 
CRTs. Her framework and those of others, e.g., Cronbach (1971), Guion 
(1974), Messick (1975, 1980), Brown (1976), Hambleton (1980, 1982), 
Popham (1981), and Thorndike (1982) will be combined and articulated 
in a usable (for test specialist practitioners) framework and then 
selectively applied to the problem of validating the Nursing Placement 
Examination. 
1.3 Purposes and Objectives of the Investigation 
The study which is explicated in the following chapters has the 
following objectives: 
1. Development of a useful framework which offers guidelines to 
practitioners who are faced with the task of validating 
cri terion-referenced tests. This will take the form of a 
"list of validity investigations." 
2. Development of the Nursing Placement Examination for the 
Division of Nursing in the School of Health Sciences at the 
University of Massachusetts for incoming associate degree 
registered nurses. 
3. Execution of validation studies of the aforementioned 
examination in order to demonstrate the effectiveness of the 
"list of validity investigations" and to evaluate the 
efficacy of the examination. 
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1.4 Significance of Study 
Criterion-referenced tests are, as mentioned earlier, a 
relatively new testing technology. They present some very different 
problems than the long established technology of norm-referenced 
testing with respect to validation studies. First, CRTs in general, 
and the Nursing Placement Examination in particular, are most often 
used to make decisions about examinees, e.g., pass/fail, 
accept/reject, master/non-master. Secondly, since CRTs are closely 
tied to a well-defined domain of content, thorough content validation 
studies must be pursued. Thirdly, CRTs, unlike norm-referenced tests 
are developed in a semantic as opposed to a syntactic manner, i.e., 
the items are selected primarily on the strengths of item technical 
and content acceptability as opposed to their statistical properties. 
Often this limits score variability and makes routine correlation 
studies (of the sort one usually pursues with norm-referenced tests) 
problematic. 
Fitzpatrick (1981) provided a comprehensive review of the 
literature and proposed methods for validating CRTs. Her work in the 
area is important but needs to be put in a more usable form in order 
for practitioners to avail themselves of the information. What is 
needed is a compilation of information on validity studies which will 
serve as a convenient guide to pursuing effective validation 
techniques for CRTs. 
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The development of the Nursing Placement Examination has a 
variety of significant aspects. The development of such an 
examination using a criterion-referenced testing framework , even with 
limited resources, has a potentially beneficial effect on medical and 
allied-health testing programs. One of the most difficult aspects of 
CRT development is the generation of elaborate and usable domain 
specifications which are to be used to define the content of the test 
itself (Popham, 1974, 1978, 1980). As a prerequisite to generating 
domain specifications, the test constructor!s) must carefully define 
the subject-matter-at-hand. For testing programs which focus on 
well-defined subject matter such as mathematics, spelling, etc., the 
articulation of domain specifications is relatively straightforward. 
Generation of domain specifications for the technical aspects of 
nursing is not a simple problem. The process used to develop the 
domain specifications for the nursing exam required a unique group 
process which resulted in a set of four domain specifications which 
define an array of basic knowledge and skills which an associate 
degree registered nurse should possess. Finally, the local benefits 
of having the use of an effective examination are of obvious practical 
utility for fostering articulation. 
1.5 Organization of the Dissertation 
The next chapter (Chapter II) in the dissertation traces the 
development and changing notions regarding the validation of 
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criterion-referenced tests. The following three chapters parallel the 
three objectives stated in section 1.3 of this chapter. Chapter III 
is partly an extension of the review of CRT validity literature in 
that it includes a compilation of myriad methods for CRT validation 
studies. This chapter includes a framework for validating CRTs and 
information on how the framework was developed and refined. Chapter 
IV is a brief account of the test development process used for the 
Nursing Placement Examination. Chapter V is devoted to descriptions 
of the variety of validation strategies used in this study and 
presentations and discussion of the results. Finally, Chapter VI 
contains the summary and conclusions of this project and suggestions 
for further research. 
CHAPTER II 
REVIEW OF THE LITERATURE 
This chapter traces the development and changing conceptions 
regarding criterion-referenced test validity. In effect, this chapter 
"builds a case" for the need of the succeeding chapter. It is shown 
in this chapter that the emphasis of CRT validation techniques has 
shifted from a virtual exclusive focus on content validity toward 
inclusion of a broadly defined emphasis on construct validity. Then, 
Chapter III provides a practical framework for this more broadly 
defined conceptualization of criterion-referenced test validity. 
The field of criterion-referenced testing is a relatively recent 
technological development. Although Glaser (1963) is typically 
credited with the initial insights which started the field, it wasn't 
until Popham and Husek (1969) that the literature regarding 
criteri on-referenced testing began to burgeon. One of the most 
important contributions of the criterion-referenced testing movement 
has been its emphasis upon delineating a well-defined domain of 
behavior from which test items are to be written. The test items, and 
later the examinee's responses to those items, are referenced to the 
previously defined behavioral domain. Popham (1975) provided a 
definition of CRT use which has received substantial acceptance in the 
field: "A criterion-referenced test is used to ascertain an 
individual's status with respect to a well-defined behavior domain" 
(p. 130). 
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The generation of a well-defined behavior domain is not an easy 
task for a test developer. Yet, in a sense, the usefulness of a 
criterion-referenced test is based on the clarity of its domain 
specifications. A domain specification delineates the content of a 
test and is used to generate test items from a set of item generation 
rules which specify the range and type of acceptable content. 
Criterion-referenced test items are written from the domain 
specifications and one usually hopes for domain specifications that 
are so clear and distinctive that the universe of content for any 
domain is circumscribed in the domain specification. There are a 
number of ways to produce domain specifications. Ebel (1982), Hively, 
Patterson, and Page (1968), Anderson (1972), Popham (1974, 1978, 1980, 
1982), Hambleton and Eignor (1978) and Hambleton (1982), among others 
have all delineated methods for defining the content of a test which 
is closely keyed to the behavior of interest. Their work attempts to 
satisfy two basic requirements of a criterion-referenced test: First, 
that all the possible items from a content domain could be written or 
at least known before the test is produced and secondly, that a random 
or stratified random sampling procedure be used for sampling items 
from within each domain. These procedures are most easily employed 
when the content of the subject matter lends itself to a structured 
analysis of the material. In fact, it appears that domain 
specifications for subjects like mathematics, science, or elementary 
level subjects are substantially easier to produce than domain 
specifications for subjects such as social studies, English 
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Literature, or (as in the present study) nursing. Hambleton (1980) 
presented a concise statement regarding the importance of having well- 
written domain specifications: 
The importance of having well-written domain 
specifications (or amplified objectives) cannot be 
overemphasized. Popham (1974) described the problem 
clearly. When the domain of items measuring an 
objective is unclear (or unspecified, as with 
objectives-referencedtests), only the weakest form of a 
cri teri on-referenced test score interpretation is 
possible. Test performance must be interpreted in terms 
of the particular items included in a test. A 
generalization of examinee performance to a larger class 
of behaviors (a "strong" interpretation) is not 
warranted. When users of objectives-referenced tests 
make unwarranted generalizations, it leads to what 
Popham has called "cloud-referenced interpretations" (p. 
86). 
Still, despite all this concern, there is no one most acceptable 
method for producing domain specifications nor is there necessarily 
agreement on which approach to producing domain specifications is best 
for any given situation. Popham (1980) states that: 
When we use a phrase like test specifications, some 
folks naively assume that we're really tying down all 
the loose ends in a domain of examinee behaviors. It 
isn't so. It would be glorious if we could so precisely 
circumscribe a domain of important examinee behaviors 
that we know with complete and all-consuming clarity 
just what it is that the examinee "can or can't do." But 
to create a set of specifications that captured that 
much detail would surely force us to create a major opus 
of several hundred pages in length. Remember, we're 
talking about important, hence undoubtedly complex, 
examinee behavior.... Even with the descriptive detail 
currently contained in the IOX test specifications, 
there is still a certain degree of imprecision 
associated with the interpretation of test performance. 
Until humans start functioning like computers, there 
probably always will be.... At no point in the test 
development process for criterion-referenced measures is 
it more apparent that we are employing art, rather than 
science, than when the general nature of the behavioral 
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domain to be tested is initially conceptualized.... I am 
... distressed that I am unable to teach people how to 
go about this conceptualization process.... I have been 
completely unable to reduce the process to a form that 
is directly teachable" (pp. 25-27). 
Too often an inability to produce acceptably comprehensive 
domain specifications which are broad in scope forces the test 
developer to design domain specifications which are narrow and 
consequently less compelling in describing important behaviors. 
However, the breadth of coverage of a criterion-referenced test need 
not be narrow (Linn, 1980). What seems most important here, is that 
there are no necessarily best methods for producing domain 
specifications or only one type of acceptable results from the 
production process; i.e., there are apparently a wide variety of 
methods and results presently in use. Popham (1980) thinks that this 
whole process is much more of an art than it is a science. In fact, 
except for a few schemes for producing domain specifications which are 
rather narrow in scope, there is only a general urging in the 
literature that domain specifications be as specific as possible in 
delineating the content of the test. 
Nevertheless, this attempt to clearly delineate the content of 
tests appeared to be one of the major contributions which criterion- 
referenced testing made to the field of psychometrics. It wasn't 
until 1978 that Hambleton, Swaminathan, Algina and Coulson could 
compile and publish a comprehensive review regarding the numerous 
technical issues regarding criterion-referenced testing and 
measurement. Still, the issue of validation of cri teri on-referenced 
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tests has not received as much attention from researchers as some 
other technical issues such as reliability, cut-off scores, test 
development, etc. 
In earlier stages of research and development regarding 
validation of criterion-referenced tests, content validity concerns, 
particularly with regard to domain specification issues, were 
paramount. Popham and Husek (1969) thought that scores on CRTs would 
yield limited variability and, as such, would make the use of 
correlational procedures which are typically associated with 
validating the more traditional norm-referenced tests less useful. 
They said that 
Criterion-referenced measures are validated primarily in 
terms of the adequacy with which they represent the 
criteria. Therefore, content validity approaches are 
more suited to such tests, (p. 6) 
As the technology associated with criterion-referenced testing 
developed, the literature with regard to test validity has moved away 
from the sole reliance on content validity issues (Cronbach, 1971; 
Guion, 1974, 1977; Messick, 1975, 1980, 1981; Linn, 1979, 1981; 
Hambleton, 1980, 1982; Hambleton & Eignor, 1979; Hambleton, 
Swaminathan, Algina, & Coulson, 1978; Fitzpatrick, 1981). Hambleton 
(1980) characterizes this trend in validity issues regarding 
criterion-referenced tests by saying: 
Papers by Cronbach (1971), Messick (1975), and Linn 
(1979) have had considerable influence on my 
understanding and views of criterion-referenced test 
score validity. Perhaps I can now be absolved of my 
sin, in 1973, of saying, "Above all else, a criterion- 
referenced test must have content validity" (Hambleton & 
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Novick, 1973, p. 168). Certainly any good 
cn terion-referenced test must have content validity 
but content validity evidence will not be sufficient to 
insure validity of the many different uses of criterion- 
referenced test scores, (p. 113) 
Messick ( 1975) is one of the most cited authors in justifying 
the movement from content to construct validity issues. Messick's 
argument is that content validity is particular to a set of items on a 
test, i.e., content validity is a property the test, itself, either 
has or has not. His appeal to educators to use construct validation 
techniques in investigating the properties of a test is summarized in 
the following paragraph. 
The major problem here is that content validity in this 
restricted sense is focused upon test forms rather than 
test scores, upon instruments rather than measurements. 
Inferences in educational and psychological measurement 
are made from scores, and scores are a function of 
subject responses. Any concept of validity of 
measurement must include reference to empirical 
consistency. Content coverage is an important 
consideration in test construction and interpretation, 
to be sure, but in itself it does not provide 
validity.... Construct validity thus appears to be just 
as important for educational measurement as for 
psychological measurement, for there are no adequate 
options. Content validity does not provide a parallel 
or alternative evidential basis for interpretation- 
But construct validity, by linking test behavior to a 
more general attribute, process, or trait, provides not 
only an evidential basis for interpreting the processes 
underlying test scores but also a rational basis for 
inferring testable implications of the scores.... 
Indeed, even the very decision of whether or not to use 
a test for a particular purpose is aided by appeal to 
construct validity, (pp. 960-961) 
Cronbach (1971) writing in a more general sense about validity 
provided some useful definitions of terms. He says that the validity 
of the selection of content is to be judged without considering at all 
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the persons to be tested; that if the content is validly selected, the 
test is valid for persons of all kinds. Content validity has to do 
with the test as a set of stimuli, but that judgments about the 
subjects' interval processes state hypotheses, and these require 
construct validation. He goes on to say that "Whenever one classifies 
situations, persons, or responses, he uses constructs" (p. 462). This 
definition is an important part of this dissertation. 
Cronbach (1971) states that construct validation requires the 
integration of many studies. It begins with the claim that a given 
test measures a certain construct. Evidence is then accumulated to 
support or refute this claim. He is careful to note that "It might 
seem as if construct validity is either present or absent, but most 
studies lead to an intermediate conclusion...the emphasis in construct 
validation should be on the strength of each relation rather than 
merely on its statistical significance" (pp. 465-466). 
This approach to test validity, which Cronbach suggested,is now 
being transferred to criterion-referenced test technology. This is an 
important shift in direction for the legitimate use of criterion- 
referenced test score usage. Linn (1981), in concluding his article 
states that: 
Content validity provides an excellent foundation for a 
criterion-referenced test; but as was argued above, more 
is needed to support the validity of inferences and uses 
of cri teri on-referenced tests. Unfortunately, the 
accumulation and reporting of evidence to support the 
uses and interpretations of criterion-referenced tests 
is the exception rather than the rule. (p. 559) 
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The present study is an attempt to become one of Linn's 
"exceptions" but, more importantly, it is intended to influence other 
such endeavors as well. 
This chapter provided a brief overview of the changing 
conceptions regarding CRT validity. The history of 
criterion-referenced tests is a relatively short one. One of the 
unique notions regarding CRTs is that test items are drawn from a well 
defined domain of behavior. Logically, emphasis on content validity 
was paramount. Now, conceptions of CRT validity have necessarily 
broadened. The following chapter includes a framework for this broader 
perspective on CRT validity. 
CHAPTER III 
VALIDITY PROCEDURES 
3.1 Introduction 
This chapter contains an extensive table which is a compilation 
of many available methods for pursuing validity studies. Substantial 
effort was expended to produce the table so part of the chapter will 
be devoted to a discussion of how the table was developed and a 
rationale for its present form. It is hoped that the table will be 
useful to other psychometricians who are confronted with the task of 
conducting validation studies for a criterion-referenced test. For 
this reason a brief account of how to use the table is also presented. 
3.2 Development and Rationale for a 
List of Validity Investigations 
As was presented in the previous chapter, there is a need to 
broaden our conception of criterion-referenced test validity. This 
broadened sense of validity should have two components. First, the 
use of a cri terion-referenced test needs to be grounded in an appeal 
to its construct validity (in the broadest sense of the term, c.f., 
Messick, 1975). Also, there is a need to encourage test practitioners 
to pursue validation studies in a productive and informative manner. 
Part of the "encouragement" process is to make it easier for 
17 
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practi tioners to catalogue and select validation studies which are 
appropriate. 
While the previous chapter tells of the importance of these two 
things, this chapter is intended to help address these needs. In some 
ways it is an extension of the review of the literature, but in a 
different sense. The different methodologies are catalogued and 
presented but analytical discussions of the many approaches which are 
presented is beyond the scope of this dissertation. 
The idea for creating a list of validity investigations 
(hereafter LVI) for criterion-referenced test validity came from the 
earlier work of Fitzpatrick (1981). Her study of CRT validation 
brought many of the important issues into a forum for discussion. 
Since a "validity framework" had been developed it seemed appropriate 
to catalogue methods along the lines which Fitzpatrick suggested and 
see if it would prove to be useful. The first step in constructing 
the LVI was to carefully review Fitzpatrick's work, begin to use her 
tables and extend them where it seemed appropriate. During the 
proposal stage of this dissertation comments on this early draft of 
the table were obtained from colleagues at UMass. As a result the 
table was further extended and some new categories (columns) were 
added in order to make the table more informative. The next step was 
to send the revised list to a number of prominent measurement 
specialists. After receiving comments from these experts, the table 
was revised once again into the present form. 
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The measurement people who reviewed the list were: 
Dr. Robert Brennan, 
Dr. Daniel Eignor, 
Dr. Anne Fitzpatrick, 
Dr. Tom Haladyna, 
Dr. Skip Livingston, 
Dr. Jason Millman, 
Dr. Charles Secolsky, 
Director, Measurement Research Department, 
American College Testing Program 
Senior Measurement Statistician, College Board 
Programs, Educational Testing Service 
Project Director, The Psychological 
Corporation 
Director, Health Programs Test Development Area, 
American College Testing Program 
Program Research Scientist, 
Educational Testing Service 
Professor of Educational Research Methodology, 
Cornell University 
Evaluation Specialist, Office of Institutional 
Research, Bronx Community College 
Of the comments received from the measurement specialists, most 
were incorporated into the LVI. The comments were thoughtful and 
informative. Of course, with that many experts it is not possible to 
get agreement on what is the correct thing to do in every instance, 
but the respondents were supportive of the effort and took their role 
in it quite seriously. Unfortunately, without agreement on the part 
of the experts, the present author made individual judgments about 
each one of the comments which resulted in a LVI which is undoubtedly 
less than perfect. In general, comments which were incorporated into 
the LVI were those that extended and refined the validity perspectives 
presented in the LVI. One comment from the reviewers was particularly 
striking. It was striking because four of the seven respondents 
voiced a similar comment: 
...Many current measurement specialists seem to be 
thinking along the lines of a unified approach to 
validity that gets away from content, empirical, [and] 
construct notions. There has been too much term¬ 
generating and not enough conceptualizing. Your table 
is good work in conceptualizing... (Haladyna, personal 
communication). 
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tJr®e1caite9ory headings (Content Validity, 
Construct Validity, and Decision Validity) were 
expanded to refer to procedures for obtaining evidence 
of validity through content, construct and decision 
considerations, they would reflect the view that it is 
the interpretation of scores that is ultimately 
validated more than if the three validity categories 
are presented separately. For practitioners, it might 
make it less likely for them to think of making 
validity claims restricted to one of the three 
categories and more likely to regard validation as a 
process requiring different kinds of evidence 
(Secolsky, personal communication). 
(Drs. Eignor and Fitzpatrick were the other two 
reviewers whose remarks included reference to a 
"unified approach to validity".) 
This is a view with which the present author agrees: test 
validity is not a singular concept and is not singularly established. 
Test validity is established through an appeal to a variety of 
approaches. Then, it is only tentatively established depending on the 
use to which test scores are to be put. In fact, it is this very 
approach to test validity which makes the LVI presented later in this 
chapter an important one. The LVI is intended to provide the 
practitioner with a variety of approaches to the problem of validating 
tests. There is substantial overlap among categories -- sometimes the 
methods have a similar name for a different procedure; and sometimes 
similar methods are mentioned in more than one place on the table 
since they appeared to fall conceptually under more than one approach. 
In an article recently published by Yalow and Popham (1983) an 
interesting argument is put forth concerning content validity. Among 
other things, the authors are concerned that recent work by scholars 
like Messick ( 1975 ) and Guion (1980) will tend to minimize the 
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importance of establishing content validity, per se. The authors 
state that: 
Appropriate content coverage is the cornerstone of 
defensible test construction. But it is more than 
that. One could argue that it is the quintessential 
ingredient for making accurate inferences from test 
scores. There is peril in any reformulation of 
validity that discounts the importance of content 
coverage. Content validity is a widely accepted 
concept that, in the interests of conceptual economy, 
should be retained, (p. 11) 
Authors such as Kane (1982) and Shimberg (1981) also make sound 
arguments about the importance of content validity. What is 
interesting about arguments such as Yalow and Popham's is that the 
authors are making an appeal on two levels: on one level they make a 
case for the importance of content validity, but in a more subtle 
sense the authors make a case for maintaining the concept and use of 
content validation. They say that content validity studies present 
compelling logical evidence of validity and also is a concept which 
has served the psychometric community well for a long time. They go on 
to say, we "must proceed with utmost caution before jettisoning 
content coverage as a genuine form of validity" (p. 11). 
This argument of theirs should not be taken lightly. There is 
great intuitive appeal and practical utility in the process of 
establishing content valid tests. In addition, the concept of content 
validity is a familiar one to many test users and developers. 
Measurement textbooks still usually treat test validation under three 
categories: content, construct and criterion-related. 
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The present effort is not meant to throw out these approaches 
but to put them into a unified approach to validity and to apply that 
to the area of criterion-referenced tests (it is possible, however, 
that the LVI could be used in situations other than only CRT 
validation). In the present scheme, test practitioners can bring 
their own unique views to what validity is and how to establish a 
test's usefulness. The LVI is meant to encourage practitioners to 
collect validity evidence through content, construct and decision 
frameworks. The overlap in the table reflects this "open" approach to 
test validation. It is intended that practitioners might (as Dr. 
Secolsky stated) be "less likely to think of making validity claims 
restricted to one of the three categories and more likely to regard 
validation as a process requiring different kinds of evidence." 
3.3 Suggestions for Using the List Of Validity Investigations 
The LVI for cri teri on-referenced test validity is presented in 
the next section as Table 1. This section of the chapter is intended 
to give the reader some ideas about how to use the table. 
The table is organized around three major headings: Content 
Validity, Construct Validity, and Decision Validity. These headings 
were chosen for ease of conceptual understanding; there is not an 
attempt to restrict the researcher into a particular type of validity 
terminology. Rather, the table has been organized so that 
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researchers, with some understanding of tests and measurements, will 
be able to use the table from a framework with which they are 
comfortable. The central question for validity studies is "What is 
the meaning of the scores arising from the use of a test?" This can be 
answered in a variety of ways and it is suggested that the more and 
varied ways that the researcher can answer this question, the more 
will be understood about the nature of the test scores. 
Content validity methods usually involve investigating the test, 
itself. A test is judged (from different perspectives) to see if the 
content on the test is appropriate for its intended use. The process 
of obtaining "content validity" is largely (although not entirely) 
done during the test development stage. Please note that there are 
content investigations which are mentioned under the rubric of 
construct validity too since it is our position that judgments involve 
understandings which people have. These understandings are constructs 
(Cronbach, 1971). 
Construct validity methods traditionally involve collecting 
evidence to support the intended uses of test scores. This is the 
broadest of the three major categories and, in a sense, subsumes other 
forms of test validity. The reason for making the previous statement 
is that since construct validity involves the garnering of evidence in 
support of the meaning of test scores it follows that investigations 
of validity (in whatever form) involve construct validation as we have 
broadly defined it. Test practitioners legitimately approach the 
24 
process of test development and validation from a variety of 
perspectives and the table is meant to account for that. 
Decision validity, the third section of the table, is a type of 
validity that has been of particular interest to CRT practitioners 
because one of the primary uses of CRTs is to make decisions about 
examinees, e.g., pass/fail, accept/reject, master/non-master. Like 
content validity, decision validity does not truly stand apart from 
construct validity. Decision validity has to do with the process of 
determining whether the decisions arising from the use of the test are 
accurate. Part of this accuracy must be based in first determining 
what is a good decision, i.e., what are the character!"sties of a 
master and a non-master? The descriptions of the "state" of an 
examinee which a particular score represents involve understandings 
and judgments (constructs) which the test user/judges have in mind. 
When the test is used, these "states" then become defined by the 
scores which examinees obtain on the measure. Also, like content 
validity, decision validity methods are articulated in a section under 
the heading of construct validity (cf. Studies of the relations 
between a construct and criterion behavior). There is a difference in 
approaches within the table: the studies of decision validity under 
the construct heading are of the traditional (more like 
norm-referenced) type, while the studies under the decision heading 
have been typically associated with criterion-referenced tests. 
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Under each of the major headings are a variety of types of 
studies which are subsumed under each particular validity heading. 
For each type of study there is then mentioned some descriptive 
information which should prove useful as the psychometrician goes thru 
this validity study "shopping list." The final column provides some 
references on each of the types of studies which are mentioned. The 
references can be consulted for further explanation and, in many cases 
for the underlying philosophy regarding each of the procedures. The 
reference list, while extensive, is not exhaustive and the 
psychometrician is encouraged to provide references of his/her own to 
supplement those supplied in the table. 
Anyone who is confronted with the task of validating a test must 
decide which studies are good ones to pursue and exactly where to 
start. Unfortunately, there are no very good rules for these two 
queries. For the first question of which studies are worth pursuing, 
one must decide which questions must be answered in the study. For 
instance, if one wants to use a particular test in place of another 
one, then comparative studies should be pursued and one should see 
that the new test produces results which are more desirable than the 
previous one. One would probably want to look at correlational 
studies. Other comparative studies would also be useful. For instance, 
how do judges rate the content of the two tests, or do the scores on 
the new test produce a factor structure which is more in line with a 
particular educational program, etc. In another instance, the test 
developer might be confronted with validating the decisions resulting 
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from the use of a test. In this case, one would want to look in the 
construct validity section to see where group membership and criterion 
performance are mentioned. 
For the second question of where does one start, it appears 
logical to first confront the issue of content validity. Since 
validation is a concern from the very start, test developers build 
their tests using many of the methods mentioned under the first (i.e., 
content validity) section of the table. This is really a practice of 
good test development procedures. A fair accounting of the 
development of a test is an important part of any report on test score 
validity. If a test which has already been developed is being 
subjected to validation studies, then still it would seem logical for 
the researcher to first look at content issues. On the most 
superficial level one can see the logic of this when we know that if 
we need a math achievement test on addition then we must have a test 
which asks the right kind of questions, i.e., those which have to do 
with addition and not those which have to do with family life and 
responsibilities. Beyond that rather simplistic example, content 
validity is one of the features which the courts have come to consider 
as being important in a variety of situations (cf. Rivera, 1982; Debra 
P., 1981). In addition, it is the one form of validity study which is 
immediately understandable to a wide segment of the population; 
content validity is the most understandable and intuitively appealing 
form of validity. This is not an argument to rely exclusively on 
content validity in order to validate the use of a test. It is simply 
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an argument saying the first step in test validation is to establish 
the test's worthiness from a content perspective. 
The next consideration in approaching the table probably goes 
something like this: "How much does one have to do in order to 
determine the usefulness of the scores arising from the use of the 
test?" The answer to this question is simply not available, except to 
say that "it depends." It depends on the amount of resources available 
and of the importance which is placed on the scores arising from the 
use of the test. The more resources and the more important the 
intended use of the scores are; the more we should come to understand 
the nature of the scores arising from the use of the test. 
The next section of this chapter is a presentation of the LVI 
for CRT validity. 
3.4 A List Of Validity Investigations for 
Criterion-Referenced Test Validity 
This section consists of the LVI presented in Table 1. It is 
organized in outline form around three substantive approaches to 
validity. These are content, construct and decision validity 
perspectives. Each major heading is then subdivided into various 
"types of studies" which are typically associated with each validity 
perspective. The "type of study" is then briefly defined through 
descriptive statements which delineate some important considerations 
for each type of study. In the final column are some references for 
further information. 
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3.5 Summary 
This chapter has been a presentation of the list of validity 
investigations. The LVI is intended to aid in validation studies 
associated with criterion-referenced tests. In the chapter the 
development of the LVI was recounted. Then an explanation of the 
validity perspectives which are presented in the LVI was articulated. 
In the third section, an explanation was provided to aid others in the 
utilization of the LVI. This chapter was a direct result of the first 
objective of the dissertation. 
The next chapter (IV) addresses the second objective of the 
dissertation. The chapter is an accounting of the process which was 
utilized to develop the Nursing Placement Examination. Then, objective 
three is addressed in the fifth chapter wherein validity studies of 
the Examination are presented. 
CHAPTER IV 
INSTRUMENT DEVELOPMENT 
This chapter provides a brief accounting of the process used to 
develop the Nursing Placement Examination. As mentioned in the 
previous chapter, a fair accounting of the development of a test is an 
important part of any report on a test's validity. Also, some 
additional forms were developed which were used to collect data for 
some of the validity studies. These forms are also presented. 
Background.--In January 1982, the present author and a group of 
six nursing faculty (four from the University of Massachusetts and two 
from Berkshire Community College) began to meet. This group was to 
develop a placement examination for associate degree registered nurses 
who wished to enroll in the bachelor's degree program at the 
University and who wished to "place out of" about twenty credit hours 
of nursing courses. Prior to 1982, these applicants faced a battery 
of six tests which took 16-20 hours of testing time to complete. The 
faculty felt this "placement" process must be streamlined yet still 
obtain valid estimates of the knowledge and ability of the associate 
degree nurses. 
Testing Framework.--The solution to the problem of having a 
large area of available content for a test but only limited testing 
time was to develop a procedure to obtain a sample of examinee 
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knowledge and ability which would allow us to make inferences on the 
examinee's master/non-master status with respect to the total content 
domain. It was determined by the working group that a 
cri terion-referenced testing framework offered appropriate testing 
technology for this problem. Basically, the decision to use a 
criterion-referenced test required us to define the domain of behavior 
which an incoming associate degree R.N. should be capable of 
performing, writing test items for those domains, setting cut-off 
scores then randomly sampling items from each domain to be used on the 
exam. Hambleton (1979) has pointed out that one cannot tell if a test 
is cri terion-referenced by merely looking at it. The central theme of 
his talk was that a criterion-referenced test is developed in a 
relatively distinct manner. The foundation of any criterion- 
referenced test is an adequate set of domain specifications. Then, 
test items which are written from the guidelines set forth in the 
domain specification "find their way onto the test" by virtue of 
technical acceptability and content appropriateness. 
Domain Specifications.--The only criteria which the nursing 
faculty brought to bear on the process of delineating the test content 
was that the examination be concerned with measuring the "technical" 
and not the "professional" aspects of nursing. Of course, individual 
perceptions of this differentiation are different, but as a group 
there seemed to be little problem at arriving at a consensus on this 
matter. 
A group process was employed to generate initial content for the 
domain specifications. The process of brain-storming followed by 
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lengthy discussions took place during the first day's work. After the 
content was determined, the group received instruction on how to write 
domain specifications. Individuals were assigned to write first 
drafts of the domain specifications that evening. On the following 
days the domain specifications were subjected to daily reviews and 
rewriting by the group. Finally, four domain specifications were 
produced which had to do with two areas: Nursing and Client. For the 
nursing area we delineated two domains: Nursing Knowledge and Nursing 
Process. For the client area we produced domain specifications for 
Behavioral Processes and Physiological Processes. 
The domain specifications which were produced are presented in 
Appendix A and are different than any the present author has seen. We 
approximated the detailed scheme which Popham (1978, 1980) espouses 
but our results were substantially different. The reasons for this 
difference was that there were distinct parameters which this project 
had to manage: First, the project had a limited amount of time, money 
and personnel to create the domain specifications, build item banks, 
review the items for technical acceptability and domain relevance, set 
minimum passing scores and produce a pilot version of the test. 
Secondly, the field of nursing does not readily lend itself to 
narrowly defined domains of behavior. So, we produced domain 
specifications which were very broad in terms of content yet were not 
exhaustive in finely detailing all available content. Third, there is 
no necessarily best and only method for producing domain 
specifications. Consequently, the domain specifications which we 
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produced, while they do describe important areas of nursing in a 
seemingly adequate fashion and do give item writing rules, are more 
"suggestive" of the eligible test content than they are 
"prescri ptive." In fact, because the domain specifications were 
unique, validation studies of the test scores loomed as clearly 
essential to all of us involved in the project. 
Item Banks.--At the same time that the domain specifications 
were being subjected to revisions, the working group began to collect 
multiple-choice test items from tests already used in the Division, 
from published material and they also constructed some new items. The 
group was instructed in the principles of good item writing. After a 
large number of items were collected and put on index cards, they were 
reviewed, edited, and reviewed again (Since this item review process 
is part of test validation, the procedure we used will be detailed in 
the next chapter.). This item collection/writing/editing process 
produced item pools of 125 to 200 items for each domain. 
Setting Standards.--Once the initial item bank was established 
the group was informed of a variety of standard setting techniques. 
There are quite a few methods for setting standards (cf. Hambleton 
[1980] or Livingston & Zieky [1982] for a review of many of these 
procedures). Of course, since there were no empirical data available 
at the time, the group was limited to selecting among judgmental 
models. After some discussion, the group decided to use the Nedelsky 
(1954) technique. The reasons for this were that it demands that 
judges look at the entire item and make decisions about each 
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distractor and also because the mathematics involved in setting the 
cut-off score tends to lead to the establishment of lower cut-off 
scores. 
After the standard-setting methodology was chosen, the group had 
a lengthy discussion on typifying the minimally competent student and 
then set about judging the items. Each of the four item pools (one 
for each domain) was judged by two faculty members working 
independently. For all the domains the standard set by each faculty 
person were quite close, and when averaged and rounded to the nearest 
.05 were immediately acceptable to the group. To obtain the cut-off 
score for the whole test the four minimum domain scores were averaged 
and then rounded up to the nearest .05. The group desired that the 
total test cut-off score be allowed to error on the high side in order 
to help assure that only candidates who are relatively strong in all 
areas be successful on the test. 
Due to a self-imposed time restraint of four hours of available 
testing time the group determined that 200 items be used. The group 
then distributed the available two hundred "slots" among the four 
domains in rough approximation to (a) the need for accurate domain 
estimates; (b) the importance each domain has within the twenty hours 
of nursing courses for which candidates were trying to place out, 
and (c) the practical matter of the size of the available item pool. 
The titles of each domain specification, the number of items from each 
domain on the test, and the initial minimum passing score for each 
part of the examination are presented below: 
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Nursing Nursing 
Process Knowledge 
Physiological 
Process 
Behavioral 
Processes Totals 
50 items 
.70 
75 items 
.70 
50 items 
.60 
25 items 
.65 
200 items 
.70 
Finally the group determined that if a candidate failed any part 
of the examination then the candidate could take a "back-up" exam 
which would be constructed with (a larger number of) items from that 
domain. However, if the candidate failed to obtain the minimum 
passing score for the total test then that examinee will be considered 
to have failed the test and cannot re-take the examination for one 
year. 
Compiling the Test.--Items were drawn randomly (using a random 
number table) from the stacks of index cards from each domain 
specification. Directions for the examiner and examinee were written 
and then reviewed by the group. Finally, the items and test 
directions were submitted to the secretarial staff for typing and 
duplication. The test was then ready for try-out with the four 
cooperating local community colleges. 
Other Data Collection Forms -- We obtained the cooperation of 
the four local community colleges to give a pilot of the test and to 
help us in the validity study. In order to pursue some of these 
studies we developed three additional forms for collecting data. We 
asked the community college personnel to complete two of these forms. 
These forms, which asked for a variety of other performance variables 
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on the students who took the pilot test, and the cover letter which 
was sent with the forms are presented in Appendix B. 
One other data source was used. After the students completed 
the Examination, they were asked to fill out a brief self-report. 
This self-report form is also presented in Appendix B. 
CHAPTER V 
DATA ANALYSES AND DISCUSSION 
5.1 Introduction 
The Nursing Placement Examination and the scores obtained from 
its use were subjected to numerous analyses. The validity studies 
which were carried out were guided by the use of the table which was 
presented in Chapter III. The results of the studies regarding the 
reliability and validity of the Nursing Placement Examination are 
presented in this chapter. 
5.2 Sample 
In the Spring of 1982 the first version of the Examination was 
administered to the graduating classes from the four local community 
colleges which grant an associate degree in nursing. Those colleges 
which participated were Berkshire Community College, Greenfield 
Community College, Holyoke Community College and Springfield Technical 
Community College. There were 130 students in this group. In 
addition, six juniors from the University nursing program took the 
exam. The examination was delivered to each site and administered by 
local personnel. Due to scheduling problems a few students didn't 
take all four parts of the test. 
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Based on the results of an item analysis of the pilot test, 
another version of the test was produced. In this second version, 144 
of the initial items were retained. The other 56 items either had to 
be revised or replaced. The second version of the test (again, 200 
items) has been administered to nursing program applicants. One 
administration was in September 1982 (14 examinees). The second 
administration took place in February 1983 (7 examinees). 
By late Fall of 1982, the community colleges had returned the 
student background information sheets to us. For the most part, the 
community college personnel did a thorough job in filling out these 
forms. However, one college failed to obtain instructor ratings on 
students and, of course, there were numerous instances where 
particular pieces of data were either not available or simply not 
placed on the form. Still, we believed that the data were 
sufficiently complete to carry out the planned analyses. 
5.3 Reliability 
In order for any examination to be considered appropriate it 
should render relatively consistent scores. This consistency is also 
called reliability and, especially for criterion-referenced tests, the 
statistics for reliability coefficients can take a variety of forms. 
Techniques to establish test reliability for norm-referenced tests are 
wel1 -developed and established (cf. Lord & Novick, 1968; Brown, 1976, 
Thorndike, 1982). Some of the statistics which have been associated 
primarily with norm-referenced tests are appropriate to 
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cri teri on-referenced tests. In addition, many psychometricians and 
test users have been trained primarily within a norm-referenced 
framework so these statistics have the desirable attribute of making 
sense to a number of people. 
There are, however, some other reliability statistics which are 
particularly appropriate for criterion-referenced tests. There are a 
couple of reasons for this: First, because test items are selected 
primarily on content merit (as opposed to statistical merit) there is 
no guarantee that there will be enough item and score variability to 
generate high correlation coefficients. (It is important to note that 
most reliability -- and, for that matter, validity too -- statistics 
rely on determining various correlations). Secondly, since many 
cri teri on-referenced tests are used to make decisions about examinees 
the additional element of decision reliability must be established. 
The following reliability analyses were produced for the 
examination using the 144 item test and its four sub-parts: 51 items 
for Nursing Knowledge, 17 items for Behavioral Processes, 36 items for 
Physiological Processes, and 40 items for Nursing Process. The first 
two types of reliability estimates are usually associated with norm- 
referenced tests. The third type of reliability analysis is unique to 
criterion-referenced tests. 
(1) Corrected Split-Half Reliability: This is a measure of 
internal consistency. There are two steps to the method. The first 
step is to correlate the score on odd items with the score on the even 
items (this is the odd-even method) which yields a reliability 
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coefficient for a test of half the actual length. The second step is 
to use the Spearman-Brown formula (cf., Lord & Novick, 1968) in order 
to obtain the corrected split-half reliability estimate for the whole 
test. Table 2 presents these reliability coefficients for both the 
pilot test takers (community college group) and the real-test takers 
(those actually going through the admissions procedure at UMass). 
Table 2 
Corrected Split-Half Reliability Coefficients 
for Two Groups of Test Takers 
Test Part 
Pilot Group 
(N=13 5) 
Real-Test Group 
(N=21) 
Nursing Knowledge (51 items) .50 .44 
Behavioral Processes (17 items) .42 .47 
Physiological Processes (36 items) .52 .70 
Nursing Process (40 items) .39 .64 
Whole Test (144 items) .75 .75 
The reliability coefficients reported in Table 2 appear to be 
quite low. The discussion of these coefficients is presented after 
all the reliability information is reported. This allows for some 
better perspective on the information and, in addition, saves some 
repetition. 
(2) Standard Error of Measurement: This is based on the 
reliability coefficient and allows us to compute confidence bands 
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around selected scores. A test with high reliability will have smaller 
confidence bands than one with low reliability. Of particular interest 
is to examine the confidence bands at selected points around the 
cut-off scores which were used for the Nursing Placement Examination. 
We constructed 68% confidence bands for scores over a range of 10 
points around these pre-established cut-off scores. 
Table 3 thru 7 present a few important pieces of information: 
For each subtest and the whole test the actual score distribution, the 
mean, standard deviation, and standard error of measurement are given. 
In addition, 68% confidence intervals are given for scores five points 
on either side of the cut-off score. These tables are from the pilot 
test takers only. Again, discussion of these tables is at the end of 
this section of the chapter. 
(3) Subkoviak's (1976) Coefficient of Agreement: This 
coefficient is a measure for determining decision-consistency 
reliability from a single administration of a criterion-referenced 
test. This statistic was computed for each subtest only.* Subkoviak's 
formula (Subkoviak, 1976; Hambleton & Eignor, 1978) produces a 
coefficient which estimates the percentage of examinees who would be 
consistently classified as masters and non-masters across parallel 
forms -- if a parallel form was administered. Table 8 presents 
Subkoviak's reliability coefficients for each of the subtests for both 
*The computer program and these reliability analyses were 
provided by Craig Mills. The formula which Subkoviak developed is 
computationally tedious-even for a computer-and the program, in its 
present form, will not handle a 144 item test. 
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Table 3 
Score Distribution and Standard Error of Measurement 
for Nursing Knowledge Subtest 
68% Confidence 68% Confidence 
Score Frequency Interval Score Frequency Interval 
22 1 
23 
24 
25 
26 
27 
28 
1 
29 1 
30 3 
31 28.2-33.8 
32 1 29.2-34.8 
33 1 30.2-35.8 
34 5 31.2-36.8 
35 4 32.2-37.8 
36 8 33.2-38.8 
37 12 34.2-39.8 
38 14 35.2-40.8 
39 22 36.2-41.8 
40 9 37.2-42.8 
41 13 
42 9 
43 12 
44 7 
45 4 
46 2 
Minimum passing score = 36 
Mean = 38.98 
S.D. = 3.99 
Standard Error of Measurement = 2.82 
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Table 4 
Score Distribution and Standard Error of Measurement 
for Behavioral Processes Subtest 
Score Frequency 
68% Confidence 
Interval 
8 1 6.5-9.5 
9 2 7.5-10.5 
10 7 8.5-11.5 
11 7 9.5-12.5 
12 16 10.5-13.5 
13 23 11.5-14.5 
14 22 12.5-15.5 
15 17 13.5-16.5 
16 25 14.5-17.0 
17 6 15.5-17.0 
Minimum Passing Score = 11 
Mean = 13.72 
S.D. = 2.02 
Standard Error of Measurement = 1.54 
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Table 5 
Score Distribution and Standard Error of Measurement 
for Physiological Processes Subtest 
Score Frequency 
68% Confidence 
Interval Score Frequency 
68% Confidence 
Interval 
14 1 25 11 22.3-27.7 
15 26 16 23.3-28.7 
16 2 27 8 24.3-29.7 
17 3 14.3-19.7 28 9 
18 8 15.3-20.7 29 5 
19 7 16.3-21.7 30 2 
20 10 17.3-22.7 31 5 
21 11 18.3-23.7 32 
22 12 19.3-24.7 33 
23 7 20.3-25.7 34 
24 17 21.3-26.7 35 1 
Minimum Passing Score = 22 
Mean = 23.64 
S.D. = 3.85 
Standard Error of Measurement = 2.7 
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Table 6 
Score Distribution and Standard Error of Measurement 
for Nursing Process Subtest 
Score Frequency 
68% Confidence 
Interval Score Frequency 
68% Confidence 
Interval 
20 1 30 23 27.6-32.4 
21 1 31 16 28.6-33.4 
22 32 15 29.6-34.4 
23 20.6-25.4 33 10 30.6-35.4 
24 21.6-26.4 34 5 
25 3 22.6-27.4 35 7 
26 7 23.6-28.4 36 6 
27 11 24.6-29.4 37 
28 12 25.6-30.4 38 2 
29 16 26.6-31.4 39 1 
Minimum Passing Score = 28 
Mean = 30.37 
S.D. = 3.09 
Standard Error of Measurement = 2.4 
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Table 7 
Score Distribution and Standard Error of Measurement 
for Whole Test 
Score 
68% Confidence 
Frequency Interval Score Frequency 
80 1 106 6 81 107 7 82 108 5 
83 109 5 
84 110 6 
85 111 4 
86 112 4 
87 1 113 2 
88 114 1 
89 115 6 
90 1 116 4 
91 3 117 8 
92 1 118 2 
93 1 119 2 
94 2 120 2 
95 4 121 2 
96 3 91.4-100.6 122 1 
97 2 92.4-101.6 123 
98 3 93.4-102.6 124 2 
99 3 94.4-103.6 125 1 
100 5 95.4-104.6 126 
101 5 96.4-105.6 127 
102 3 97.4-106.6 128 
103 5 98.4-107.6 129 
104 6 99.4-108.6 130 1 
105 4 100.4-109.6 131 
132 1 
Minimum Passing 
Standard Error 
Score = 101 
Mean = 107.13 
S.D. = 9.24 
of Measurement = 4.1 5 
68% Confidence 
Interval 
101.4-110.6 
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Table 8 
Subkoviak Reliability 
with Several 
Pilot Group (N=135) 
Coefficients on the Four Subtests 
Cut-off Scores for the 
and the Real-test Group (N=21) 
Nursing Knowledge Subtest Physiological Processes Subtest 
Cut-off Real-Test Cut-off Real-test 
Score Pilot Group Group Score Pilot Group Group 
31 .95 .95 17 .90 .94 
32 .93 .94 18 .87 .92 
33 .91 .93 19 .84 .89 
34 .88 .92 20 .81 .87 
35 .84 .90 21 .78 .86 
*36 .80 .88 *22 .76 .84 
37 .76 .85 23 .75 .82 
38 .72 .82 24 .74 .80 
39 .70 .79 25 .74 .78 
40 .70 .77 26 .75 .77 
Behavioral Processes Subtest Nursing Process Subtest 
Cut-off Real-Test Cut-off Real-test 
Score Pilot Group Group Score Pilot Group Group 
7 .99 .99 23 .96 .92 
8 
9 
10 
*11 
12 
13 
14 
15 
16 
.97 
.95 
.91 
.86 
.81 
.76 
.74 
.75 
.78 
.99 
.97 
.94 
.89 
.83 
.78 
.75 
.74 
.76 
24 
25 
26 
27 
*28 
29 
30 
31 
32 
.93 
.90 
.86 
.81 
.76 
.72 
.70 
.69 
.70 
.91 
.90 
.89 
.88 
.87 
.85 
.82 
.79 
.75 
* Minimum Passing Score 
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the community college pilot test group and the group of "real test 
takers" who were applying for admission into the UMass nursing 
program. For each test, the coefficient is reported over a range of 
10 points around the established cut-off score. 
Discussion — There are a variety of approaches to investigating 
test reliability. Classical test theory, the underpinnings of norm- 
referenced testing, depends primarily on correlational techniques. 
The first two procedures used in this section come from that 
tradition. In terms of judging the quality of the Nursing Placement 
Examination their value is limited. The corrected split-half 
reliabilities are unacceptably low for traditional achievement tests. 
However, the standard error of measurement appears to be not unduly 
large and it is in line with other tests of similar length. 
In Tables 3 thru 7 the score distributions for the subtests and 
the whole test were reported. What should be obvious here, and what 
becomes a very important factor in pursuing any type of correlational 
study, is that the distributions of scores were not very broad, i.e., 
there was limited score variability. The problem of limited score 
variability is one that criterion-referenced testing literature has 
attempted to address. In our case we were more interested in the 
reliability of decisions than in the reliability of the scores. While 
one cannot entirely separate these two kinds of reliability 
perspectives, the decision reliability statistics (in our case, 
Subkoviak’s solution) take into account the cut-off score and the 
distribution of scores in relation to that score. Table 8 presented 
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these decision reliability statistics for the four subtests. These 
numbers were encouraging. For the "real test" group the decision 
reliability coefficient was approximately .85 for each of the subtests 
and could be raised to approximately .90 by lowering the cut-off 
scores by one point. These coefficients of approximately .85 mean 
that we would classify about 15% of the examinees into a different 
mastery state if the group were to take a parallel test. Since the 
UMASS Nursing faculty policy allows test-takers who fail a subtest to 
take a back-up test which has more questions on it at a later date, 
this degree of reliability seems to be reasonable. 
The "pi 1ot-test" group performed less well on the test. Table 
9.1 presents a comparison of mean scores of the two test taking 
groups. The Subkoviak reliability coefficients for the pilot group 
are also substantially lower. There are a number of factors which 
could account for this lower test reliability. Among the possible 
explanations are that we don't know if the testing conditions were 
proper; the conditions were not standardized; the students were not 
necessarily motivated to do well; the attitudes of the different 
test-givers at the four schools may have varied; the test was given in 
the late Spring of the students' graduating year — a time when there 
are many other, important, competing interests; etc. Since the 
pi 1 ot-test group is the group for which we were able to obtain other 
performance variables this relative unreliability is a factor which 
must be considered in studying the validity of the examination: a 
test cannot be more valid than it is reliable. 
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Table 9.1 
Comparison of Mean Performance for the Two 
Test Groups 
Test 
Pilot Group 
(N=135) 
Real-test Group 
(N=21) 
Nursing Knowledge 39.0 (4.0)* 41.0 (4.2) 
Behavioral Processes 13.7 (2.0) 14.2 (1.8) 
Physiological Processes 23.6 (3.9) 25.7 (4.2) 
Nursing Process 30.4 (3.1) 31.0 (4.2) 
Whole Test 107.1 (9.2) 112.0 (11.3) 
^Standard deviations are in parentheses. 
60 
5.4 Validity 
The LVI, which was presented in Chapter III, was used for the 
first time to help determine appropriate validity studies. The 
procedure used was to go step-by-step through the LVI to see which 
procedures were appropriate and could be successfully undertaken. The 
result of numerous investigations regarding the test and the scores 
derived from it present a much clearer picture of what the scores 
derived from the use of the examination mean. 
Prior to presenting the descriptions and results from the 
validity studies, a few special points about our procedures will be 
described. First, the present project had very limited resources. 
Certainly, this is a common complaint. Having limited resources, 
while continually burdensome, is not sufficient reason for failing to 
do substantive validity studies. Secondly, the project has become 
historical, i.e., much of the work has been done and there are no 
available personnel to go back and do things again "the right way." 
All along the line there were trade-offs between expediency (of time 
and resources) and most-appropriate-test-development-technology. 
Again, this is common among test development efforts. Clearly, one 
does not know if the trade-offs were prudent until the validity of the 
test scores is examined. Third, the LVI did not exactly dictate the 
form and substance of each study. In some areas the LVI served as 
more "suggestive" of study possibilities so the creativity of the 
researcher continues to be an important quality. 
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The remainder of this chapter is divided into three parts which 
parallel the divisions set forth in Table 1 of Chapter III, 
i.e., Content Validity, Construct Validity and Decision Validity. The 
various studies are noted and the results are presented. The notation 
for each study follows that which was used to format the LVI in 
outline form. When the study was a variation of that presented in the 
LVI then it is noted by the use of the designation "[variation]." 
At the end of each section is a discussion of the results for that 
group of studies. 
5.4.1 Content Validity 
Many of the issues surrounding the establishment of content 
validity are related to the test development process. At the most 
basic level this meant that we were developing a nursing placement 
examination and it would test various aspects of nursing, and the 
content of the test would be nursing. Content validity (or "content 
appropriateness" or "content relevance") was one of the major goals 
(certainly one of the underpinnings) of the test development process. 
In Chapter II an argument was made which stated content validity 
is a property the test, itself, either has or has not. Later, when a 
test (or set of items) is put to some particular use, it is then that 
other -- usually empirical -- studies of score use can be pursued. 
Consequently, it is clear that establishing the content validity of a 
test is a prerequisite step in establishing the validity of a test, 
but content validity, per se, presents insufficient evidence with 
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respect to the use of the scores for a particular purpose. The 
preceding statement is particularly relevant when test scores are to 
be used to make important decisions regarding the lives and livelihood 
of examinees. 
The following is an enumeration of studies (and their variations) 
undertaken in support of establishing the content validity of the 
Nursing Placement Examination: 
1• I.A.l. Content. Studies of the clarity of the domain 
definition. Judgements of the semantic clarity of the domain 
definition [variation]. This procedure requires that judges check to 
see if the domain specification is clearly written. In this project 
the domain specifications were reviewed three times by the entire 
group. At each iteration the judges comments were incorporated into 
the next version. In addition, the domain specifications were later 
presented by UMass faculty to instructors at the four local community 
colleges. No changes were suggested by these groups, although if 
there had been they would have been incorporated. 
2. I.A.2. Content. Studies of the clarity of the domain 
definition. Study of the clarity of domain definitions in use. In this 
type of study judges are asked to determine whether items produced 
from the domain do or do not fit with the domain definition. After 
the items were reviewed for technical adequacy by the judges/item 
writers/working group, they were asked to assign a rating of 
item-domain match with a "5" being the best rating and a "1" being the 
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lowest. Only those items with a rating of "4" or "5" were kept for 
the domain item bank. 
3. I.B.l.c. Content. Studies of the sampling adequacy of test 
content. Studies of items' correspondence to their intended domains. 
[Abbreviated] Hemphill-Westie categories. This procedure requires that 
judges globally assess the correspondence between an item and its 
intended domain. This is identical to the procedure used in "Content: 
2" above. 
4. I.C.l. Content. Studies of item representativeness. Studies 
of test content [variation]. When a domain is explicitly defined then 
principles of sampling theory can be used to logically infer that the 
sample of items drawn from these domains will adequately represent 
those domains. In this case the domain specifications were not so 
explicit. But, random sampling procedures of the item pools were 
employed in order to help assure that the various (implicit) areas of 
the domains were adequately represented. This random sampling 
represented the best effort of the test development group to assure 
that there was no systematic bias in item selection. 
5. I.C.l. Content. Studies of item representativeness. Studies 
of test content. This procedure entails engaging content specialists 
to assess the representativeness of each set of test items designed to 
reflect a domain of a measure. After the test was compiled and 
directions written for test administration a review form entitled 
"Test Directions and Item Selection Review Form" was sent to the two 
community college faculty members. The form (Hambleton S Eignor, 
64 
1979) is presented in Appendix C. There are three questions on this 
form which have bearing on domain representativeness. They are under 
the section "Test Items" and are numbered one, two and three. 
Comments by these experts were duly noted. Certain items were 
eliminated and new items were (randomly) selected as replacements. 
6. I.D.l. Content. Studies of the technical quality of test 
items. Technical quality in the content and structure of test items. 
This procedure requires that judges examine the content and structure 
of each item comprising a test to determine if the item is clearly 
stated, has good syntactical structure, contains no clues to the 
correct answer and can be comprehended by potential examinees. In 
terms of this judgmental procedure, the test items were subjected to 
two different reviews. First, after items were collected into their 
respective item pools, they were subjected to review by the working 
group using the criterion set forth in the form entitled "Item Review 
Form -- Multiple Choice" (Hambleton & Eignor, 1979). This form is 
also presented in Appendix C. In order for test items to make it into 
the bank of items which would be used to construct the test, each item 
had to be acceptable in terms of the criteria delineated on the review 
form. Some items were discarded or rewritten in this process. 
Secondly, the final set of on-the-test items were reviewed through the 
use of the "Test Directions and Item Selection Review Form" 
(previously mentioned); see especially question number four under 
"test items." Items that were noted as being technically deficient at 
this stage were either edited or discarded and replaced. 
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7• I.D.l. Content. Studies of the technical quality of test 
items. Technical quality in the content and structure of test items 
[variation]. Judges (in this case, those involved in test development) 
were asked to give an overall "item goodness" rating of a 1 (low) to 5 
(high) scale. The group thought this to be an important rating and 
they defined "item goodness" loosely as having to do with whether the 
item asked an important question in a technically sound fashion. 
Scores for this rating were put on the back of the index card on which 
each item had been placed. Only those items with a rating of 4 or 5 
were kept for the domain item bank. 
8. I.D.2. Content. Studies of the technical quality of test 
items. Studies of item statistics. After the test was piloted in the 
four community colleges the item responses were analyzed using a 
computer program which provided difficulty and discrimination indices 
as well as an analysis of distractor functioning. The results of this 
analysis were examined by one of the UMass nursing faculty members who 
had been instrumental in the project and by this author. Items were 
reviewed in terms of their having suitable difficulties and 
discrimination indices; the efficacy of distractor functioning was 
also examined. Test items which appeared to be statistically 
anomalous (e.g., had negative discrimination indices) were closely 
scrutinized. Also, upon close examination, it became clear that some 
of the items were repetitive or that some items gave clues or answers 
to other items on the test. Of the original 200 item test, 56 items 
were either discarded or subjected to revisions. 
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Discussion: Content Validity 
Numerous procedures were undertaken in order to assure that the 
Nursing Placement Examination included questions which were relevant 
to important areas of nursing. In this case the test and its 
questions were subjected to evaluation by the working group. These 
particular judges all had a stake in creating a good and effective 
exam and, of course, the test has to appear satisfactory to them. 
Before the test was actually put to use with candidates for admission 
into the nursing program at UMass this group seemed to agree that the 
test had an acceptable degree of content validity with respect to the 
purpose they had in mind. 
Much of the content validation process is integral to the test 
development process. The next two sections delve into the question of 
"What is the nature of the scores arising from the use of the test?" 
In other words, after a test is developed, we need to find out if it 
serves its intended purpose(s). 
5.4.2 Construct Validity 
Construct validation studies focus on examinee responses to test 
questions. These studies generally concern themselves with test 
scores and, as such, are usually empirical in nature. The exception 
to this "rule" is found in category seven under construct studies in 
the LVI entitled "Studies of Test Content." The four types of studies 
mentioned there utilize logical analyses by judges of the content 
contained in test instruments. These "logical analyses" are similar 
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in form, process, and outcomes to those mentioned in the above section 
on content validation studies. Nevertheless, these studies involve a 
conceptual analysis which have their underpinning in constructs as 
defined (and, importantly) understood by judges. 
Much of the information used in this section was collected 
through the use of the memorandum and data collection forms which are 
presented in Appendix B. These forms were distributed to the four 
community colleges. The analyses in this section are all from the 
data collected from the "pilot group," i.e., the scores from the 
"real-test group" are not being investigated. 
It is important to reiterate at this point that the various 
studies which are noted in the LVI are suggestive of those which are 
appropriate and that there is substantial overlap among categories, 
i.e., many of the studies are categorically discrete but in practice 
they may not be. The discreteness of the categories frequently depends 
on the perspective which the researcher brings to the sundry study 
possibilities. The following is an enumeration and explanation of the 
variety of studies undertaken to investigate the construct validity of 
the Nursing Placement Examination. 
1. II.A.l.a. Construct. Studies of internal consistency. 
Relationship of items within one instrument. Item intercorrelations. 
Test items within each domain should positively correlate with each 
other. The large number of items precludes a meaningful reporting of 
each inter-item correlation. However, Table 9.2 presents aggregate 
data for the four subtests and the whole test. In Table 9.2, first. 
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the item mean statistics are reported. It is important to see these 
statistics first since in some ways they account for the relatively 
poor item inter-correlations, i.e., the item mean statistics point 
rather clearly to a problem of restricted range. There are, of course, 
other possible explanations for these low item inter-correlations. 
Some of these other factors which may contribute to the low 
correlations are poor quality items or examinee indifference to the 
test. Another interesting explanation may be that since the four 
domain definitions of the test are conceptually large and that there 
is a relatively large number of items, it may be unwarranted to expect 
that the items all positively inter-correlate. Despite the 
plausibility of these explanations, the low mean item 
inter-correlations and the fact that many inter-correlations were 
negative, were cause for concern about the quality of the domain score 
estimates produced for the examinees. 
Another problem which Table 9.2 depicts is one that plagued all 
of the validation studies concerning this exam which were 
correlational in nature: if test (or subtest) scores present limited 
variability then correlation studies which use those scores must be 
interpreted with caution. In fact, the inter-item correlations which 
were obtained in this test may point to the larger problem of using 
such a statistic as a measure of CRT quality at all. 
2. n.A.l.a. Construct. Studies of internal consi stency._ 
Relationship of items within one instrument. Item inter-correlations 
[variation]. On a broader conceptual level than item 
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i nter-correlations one would expect the domains of a test on a single 
subject area to positively correlate. In the present case we have a 
test on nursing as defined by four different domains. Table 10 
presents the domain inter-correlations and the results are as we 
expect: low but positive correlations. One would not want the 
domains to correlate too highly since that could indicate that the 
domains are not distinct from one another. 
3. II.B.l.a. Construct. Study of the relationship between 
measures of the same construct. Relationship with other instruments. 
Monotrait-heteromethod. Studies of this sort hypothesize that similar 
traits, measured by different methods, should positively correlate. 
In this case, the different measurements are the domain and total test 
scores on the examination and grade point average in nursing and 
non-nursing ("cognates" on the form in Appendix B) courses, and high 
school rank. Table 11a presents these correlation coefficients. 
One could reasonably expect that the correlation between the 
test and nursing courses would be higher than the correlation between 
the test and non-nursing courses. In fact, the relation between 
G.P.A. in nursing courses and the test does appear slightly higher. 
It was expected that there would be little relationship between test 
performance and the ordinal variable of high school decile rank. This 
expectation was fulfilled. Despite the suspicion of the problems of 
limited score variability, the correlations produced in Table 11a 
appeared to lend some substance to the validity of the Examination, 
i.e., it does positively correlate with other measures of academic 
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Table 10 
Domain Intercorrelations* for the Four Subtests 
Nursing Behavioral Physiological Nursing 
Subtest Name Knowledge Processes Processes Process 
Nursing Knowledge — 
Behavioral Processes .23 — 
Physiological Processes .34 .34 — 
Nursing Process .38 .32 .39 -- 
*A11 intercorrelations p < .01 
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Table 11a 
Correlation Coefficients Between Examination Subtests, 
Whole Test Score and State Board Exam 
with Other Performance Measures 
Test or Subtest Name 
G.P.A. in 
Nursing 
G.P.A. in 
Cognates 
High School 
Rank 
Nursing Knowledge .28++ .12 -.02 
Behavioral Processes .27++ .22++ -.02 
Physiological Processes .48++ .34++ -.12 
Nursing Process .42++ .24++ -.09 
Whole Test .51++ .30++ -.11 
State Board .67++ .39++ -.08 
+p < .05; ++p < .01. 
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performance (measured by a different method) and the Exam appears to 
correlate higher with nursing courses than with non-nursing courses. 
The bottom row of correlation coefficients in Table 11a present 
the relationship between performance on the State Board of Nursing 
Examination (hereinafter: State Board) and the three other performance 
variables. The State Board scores were not specifically under 
investigation here but the licensure examination has been carefully 
developed, normed, and validated and is another measure of nursing 
knowledge and skills. Consequently, it was thought that the 
relationship between State Board scores and the other measures would 
be informative and shed some light on the meaningfulness of the 
correlation coefficients produced using the Nursing Placement 
Examination. 
The State Board is used as a licensing examination for nurses. 
Graduates of approved programs are eligible to take the exam. The 
State Board given in the summer of 1982 was a new one. Among the 
major changes were the content was organized differently, a different 
score metric was used and only one score (as opposed to five) was 
reported. The mean State Board score for 127 of our examinees was 
2060 with a standard deviation of 279. The 95% confidence interval 
for our sample was 2011 to 2109. 
In examining the correlations produced with the State Board 
scores and the three variables in Table 11a, the relationships appear 
to be stronger yet similar to the relationships of the Nursing 
Placement Exam with the three variables. The fairest comparison is 
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between the "Whole Test" score and the State Board since the Whole 
Test score, like the State Board, is relatively long and consists of 
performance across a variety of nursing areas. The differences 
between these correlations is quite small. For instance, the 
difference between the correlation between the Whole Test and Nursing 
G.P.A. and the correlation between the State Board and Nursing G.P.A. 
(.67 - .51) is only .16. 
4. II.C.l. Construct. Studies of the relations between a 
construct and criterion behaviors. Relations between test and 
criterion performance. This procedure is a popular one, but since it 
relies on correlational techniques, it is of questionable value with a 
criterion-referenced test. Studies of this sort postulate that there 
will be substantial correlations between the measure of interest and 
current behaviors. A number of criterion variables were made 
available to us during this study. Table lib presents these 
correlation ("validity") coefficients. Also, in Table lib are these 
same validity coefficients corrected for attenuation. These are 
validity coefficients which alleviate the unreliability of the 
instrument. In our case we had reliability coefficients only for the 
predictor variable/test. Use of the attentuation formula does not help 
us understand the predictive power of the test, but does help us 
better understand the relationship between test and criterion 
performance. The formula used to produce these corrected validity 
coefficients was 
r x ty 
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where x is the criterion, 
y is the test or subtest of the Nursing Placement Exam 
and 
rxty is the correlation between x and the true score of y 
rXy is the correlation between the scores of x and y and 
ryy' is the reliability coefficient of the test y. 
Table lib presents validity coefficients between the Exam and 
criterion variables. In this case the scores on the test and 
criterion variables were derived by the same measurement method -- 
i.e., paper and pencil tests. This similarity, in itself, should 
produce at least a low correlation. The technique of disattenuating 
the correlation coefficients is an interesting one. The Exam has low 
split-half reliability coefficients. Some of the possible 
explanations for these low coefficients were presented in Section 5.3 
of this chapter. By using the disattentuation formula, the validity 
coefficients show marked improvement. In fact, after correcting for 
attenuation, when one compares the Whole Test and State Board scores, 
the correlation coefficients are quite similar. 
Most of the correlations in the table behave in a rather 
predictable fashion. Some, however, are worth comments. The 
correlation between Exam and S.A.T. verbal scores is rather high. The 
S.A.T.'s were taken two years previous to the Exam and are not 
supposed to be measuring the same thing. But, this relationship is 
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Table lib 
Correlation Coefficients Between Examination Subtests, Whole Test Score 
and State Board Examination with Other Performance Measures 
(Parenthetical values are corrected for unreliability 
in the Nursing Placement Examination Scores) 
Criterion 
Variable 
Test or 
Subtest Name 
S.A.T. 
Verbal 
(N=32) 
S.A.T. 
Math 
(N=32) 
Part I 
(N=124) 
NLN* Medical 
Part II Part III 
(N=124) (N=106) 
Nursing Knowledge 
.34+ (.48) .23 (.32) .50++(.71) •47++(.66) .40++(.57) 
Behavioral Processes .28 (.43) .17 (.26) . 35++(.54) . 35++(.54) .36++(.56) 
Physiological 
Processes .39++(.54) .11 (.15) . 54++(.75) .50++(.69) .55++(.76) 
Nursing Process . 47++(.75) .26 (.42) .48++(.77) .37++(.59) . 46++(.74) 
Whole Test .52++(.60) .33+ (.38) . 66++(.76) .60++(.69) .62++(.72) 
State Board .46++ .17 .75++ .71++ .74++ 
Criterion 
Variable 
Test or 
Subtest Name 
NLN 
Pediatrics 
(N=124) 
NLN 
Maternity 
(N=94) 
NLN 
Psych 
(N=129) 
NLN 
Mean 
(N=129) 
State 
Board 
(N=127) 
Nursing Knowledge .49++(.69) .46++(.65) .26++( .37) .51++(.72) .49++(.69) 
Behavioral Processes ,28++(.43) .33++(.51) •32++(.49) .40++(.62) .27++(.42) 
Physiological 
Processes .58++(.80) .47++(.65) .30++(.42) •59++(.82) .51++(.71) 
Nursing Process .41++(.66) ,39++( .62) •33++(.53) •49++(.78) .47++(.75) 
Whole Test .63++(.73) . 58++(.67) .40++(.46) . 70++(.81) .62++{.72) 
State Board .69++ .75++ .58++ .84++ — 
+p < .05 ; ++p < .01 ; * All NLN scores are standard z scores. 
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similar to the State Board correlation with the S.A.T. verbal. 
Perhaps the most noteworthy aspect of the Examination which is 
apparent from viewing 11a and lib is that the scores from the Nursing 
Placement Examination produce correlations in a rather predictable 
fashion. The correlations (validity coefficients) are perhaps lower 
than expected but some of this is due to the limited variability in 
the scores on the Exam -- this is particularly a problem with the 
Behavioral Processes subtest which had only 17 items. 
5. II.C.2. Construct. Studies of the relations between a 
construct and criterion behaviors. Relations between test performance 
and criterion group membership. This type of study, although not 
unique to criterion-referenced tests, is frequently used with CRTs. 
In this procedure, groups are identified by some criteria other than 
test performance as having high and low levels of the characteristic 
of interest, perform well and poorly on the measure under 
investigation. In this project we had two instructor ratings for each 
examinee and a pass/fail score for each examinee on each domain and 
the total test. This study investigated the amount of agreement 
between instructor ratings and test performance. 
First, the examinees were grouped according to the ratings made 
by the instructors. Two instructors rated each examinee with a "1" 
meaning "master" and a "2" meaning "non-master.1 To obtain these 
ratings the instructors were asked to give students a 1 or 2 based on 
this criteria: 
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1 = A clearly competent student, i.e., one that does well in 
courses and in practicums, who you suspect will pass the 
State Board Exam and who you think will do well in a 
bachelor's degree program. 
2 = A student who does not clearly meet the above criteria. 
In this study, examinees were then divided into two groups: 
1,1's for masters and 2,2's for non-masters. The borderline group 
(1,2's) were not used in this particular study. We used only those 
examinees where two instructors agreed on their judgments thus 
eliminating some of the error in our classification scheme. We were 
able to obtain ratings on 110 examinees. Since one of the community 
colleges asked for instructor ratings after the State Board results 
were available, the faculty at that institution felt uncomfortable 
rating students based on our scheme. Of these 110 students the 
ratings were: 
Master/Master; 60 students; 54.5% 
Borderline; 23 students; 21.0% 
Non-master/Non-master; 27 students; 24.5% 
The agreement coefficient among instructors was .79. This is the 
total percentage of students upon whom instructors agreed in their 
ratings. Subsequent analyses were pursued using the 87 students whom 
instructors agreed were masters or non-masters. 
Using the test and the instructor ratings a decision accuracy 
coefficient was computed. To determine this coefficient, a table 
using a two way classification was produced and the percent of correct 
decisions determined. An example of such is produced in Figure 1. 
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The decision accuracy statistic is then determined by adding the 
percentage of examinees who are correctly classified non-masters and 
masters. 
Table 12 presents the decision accuracy coefficients for each 
subtest and the total test score on the Nursing Placement Examination. 
Similar to Table 8, where the Subkoviak reliability coefficients were 
reported, this table presents information for a 10 point range of 
scores around the predetermined cut-off score. 
In reviewing the results it is apparent that the decision 
accuracy statistic across all four subtests and the whole test is 
around .70. On three of the subtests and the whole test it appears 
that decision accuracy improves by lowering the cut-off score by only 
one point (although the change would effect the amount and type of 
classification errors). From a psychometric standpoint one would 
want to maximize decision accuracy but a change in the cut-off score 
couldn't be made (or even reasonably recommended) without the test 
users (in this case the UMass nursing faculty) making a decision about 
acceptable levels of misclassifications. 
The decision accuracy coefficients in Table 12 were difficult to 
interpret in one important sense: there was no benchmark or means of 
comparison to see if our validity coefficients were at acceptable 
levels. To remedy this problem we decided to construct some other 
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Table 12 
Decision Accuracy Coefficients and Classification Errors 
Using Instructor Ratings for Cut-off Scores on the 
Four Subtests and the Total Test Score 
(N=87) 
Nursing Knowledge Subtest 
Classification 
Coefficient of Errors 
Score Decision Accuracy Type I/Type II 
31 .70 .02/.28 
32 .70 .02/.28 
33 .71 .02/.27 
34 .72 .02/.26 
35 .75 .04/.21 
36+ .72 .06/.22 
37 .70 .11/.19 
38 .66 .17/.17 
39 .60 .27/.13 
40 .60 .35/.05 
Behavioral Processes Subtest 
Classification 
Coefficient of Errors 
Score Decision Accuracy Type I/Type II 
7 .71 .00/.29 
8 .71 .00/.29 
9 .73 .00/.27 
10 .74 .00/.26 
11+ .75 .03/.22 
12 .73 .08/.19 
13 .70 .14/.16 
14 .68 .24/.08 
15 .61 .35/.04 
16 .50 .48/ .02 
Physiological Processes Subtest 
Classification 
Coefficient of Errors 
Score Decision Accuracy Type I/Type II 
17 .72 .00/.28 
18 .72 .01/.27 
19 .70 .06/.24 
20 .70 .07/.23 
21 .72 .10/.18 
22+ .69 .16/.15 
23 .68 .22/.10 
24 .68 .24/.08 
25 .63 .32/.05 
26 .56 .40/.04 
Nursing Process 
Coefficient of 
Score Decision Accuracy 
Subtest 
Classification 
Errors 
Type I/Type II 
23 .70 .00/.30 
24 .70 .00/.30 
25 .70 .00/.30 
26 .71 .00/.30 
27 .71 .02/.27 
28+ .69 .07/.24 
29 .75 .10/.15 
30 .71 .20/.09 
31 .66 .28/.06 
32 .55 .39/.06 
Score 
Whole Test 
Coefficient of 
Decision Accuracy 
Classification 
Errors 
Type I/Type II 
96 .78 .03/.19 
97 .79 .04/.17 
98 .78 .05/.17 
99 .76 .08/.16 
100 .75 .09/.16 
101 + .71 .13/.16 
102 .71 .15/.14 
103 .70 .18/.12 
104 .70 .19/.11 
105 .70 .21/.09 
+Pre-determined cut-off score. 
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decision accuracy coefficients using other measures. One of these was 
the NLN examination. There were a few reasons for this. First, 
virtually all of the community college students took parts of the NLN 
test battery. In fact, the average number of tests taken was 5.2 of 
the six available tests. Secondly, the NLN test scores which we had 
were in percentile ranks. These percentiles were easily converted to 
z scores which allowed for further analyses. Also, the percentile 
ranks which were reported were for associate degree candidates taking 
the NLN tests -- this was exactly our population. Since no one of the 
NLN tests matched the Nursing Placement Examination, we converted the 
percentile ranks normalized to z scores and then calculated a mean NLN 
score for each student. The mean (and standard deviation) for the 
entire group was .548 (.76). 
Table 13 presents the decision accuracy and classification 
errors using the mean NLN z score at five different cut-off scores. 
The criterion group membership was formed in the same manner as for 
that for Table 12, i.e., thru the instructor ratings. In comparing the 
coefficients in Table 12 with those in Table 13 it is clear that the 
decision accuracy of the Nursing Placement Exam (Whole Test Score) and 
NLN mean z score are quite similar. 
Another benchmark variable which was available was a student 
self-rating. Each examinee was asked "Do you think you passed this 
exam?" after they had completed the Examination. Seventy-one percent 
(71%) answered yes; seventeen percent (17%) answered no, and twelve 
percent (12%) weren't sure or didn't answer the question. So, Table 
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Table 13 
Decision Accuracy Coefficients and Classification Errors for 
Five Cut-off Scores on the National League of Nursing 
Average z Score 
Cut-off Score 
in z units 
Coefficient of 
Decision Accuracy 
Classification Errors 
Type I/Type II 
0.0 .80 .07/.13 
0.25 .79 .14/.07 
0.50 .76 .18/.06 
0.75 .69 .29/.02 
1.00 .58 .41/.01 
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14 presents similar information to that of Table 12 except that the 
criterion groups were formed by the examinees themselves (instead of 
by their instructors) and the statistics are reported for only the 
pre-determined cut-off score. In this context (a bit different than 
that of the instructor ratings), it appears that the decision accuracy 
which the students, themselves, produced were slightly less accurate 
than those of the instructors. 
Tables 13 and 14 were used to give a perspective to the 
information given in Table 12. Table 13 was intended to give a means 
of comparing the decision accuracy of the Nursing Placement 
Examination with the NLN exams. Table 14 was intended to give a means 
of gaining perspective on the manner in which the criterion groups 
were formed. In both cases the results were similar. 
6. II.E.l. Construct. Studies of the relations between measures 
of different constructs. Inter-test correlations. Heterotrait- 
monomethod and heterotrait-heteromethod. These procedures postulate 
that scores on the measure of interest do not correlate well with 
measures of other characteristics assessed by the same measurement 
method (heterotrait-monomethod). The coefficients for this study are 
presented in Table lib. The study, in a sense, offers a competing 
theory for some of the variables in the study 113. 11. B. 1. a.11. 
Specifically, we should expect only low correlations between the Exam 
and SAT scores. The expectation was not fulfilled: the correlations 
were of moderate size. Again, however, the correlation coefficients 
between the State Board and the SAT scores appear to be of a similar 
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Table 14 
Decision Accuracy Coefficients and 
Using Examinee Self-ratings on 
and the Total Test 
Classification Errors 
the Four Subtests 
Score 
Test or Subtest Name Decision Accuracy 
Classification Errors 
Type I/Type II 
Nursing Knowledge .78 .08/.14 
Behavioral Processes .75 .09/.16 
Physiological Processes .60 .25/.15 
Nursing Process .76 .10/.16 
Whole Test .65 .19/.16 
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magnitude . This fact raises the bothersome possibility that we may be 
obtaining these correlation coefficients (between Exam and other paper 
and pencil tests) because it may be "test taking ability" which is 
causing test performance on these different instruments to appear 
related. 
The second part of this study, again a competing theory for part 
of the "3. 11.B. 1.a. study is called heterotrait-heteromethod. It 
is the same as the above but the other measurements are accomplished 
by a different measurement method. In this study the 
other measurements of other areas were G.P.A. in cognates and high 
school rank [see Table 11a]. In this case, the correlations appear 
lower than those of the State Board scores. We expect there to be 
some relationship since both these techniques measure a form of 
academic achievement. It was expected that the correlations would be 
low and this expectation was met. 
7. II.F. Construct. Studies of the relations between a 
construct and selected variables or factors [variation]. These types 
of investigations can study a number of factors and their relationship 
to performance on the examination of interest. Most of the more 
typical variables such as race, personality variables, etc., were not 
available at this time and some others such as sex or race of the 
examiner were of little interest in these investigations. All 
examinees finished each part of the examination which they took so the 
test was clearly not speeded. One study that was of interest was to 
separate the examinees by school (community college attended) and, 
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using analysis of variance procedures, see if there was any difference 
in test performance between schools. The assumption for this study was 
that if the pool of examinees in each school were similar in entering 
each program, and if the group which developed the Nursing Placement 
Examination has successfully chosen technical aspects of nursing which 
are generally taught at the community college level, then there should 
be no difference between schools' performance on the Examination. 
Table 15 presents the group means and the results of the one-way 
ANOVA for each of the subtests and the whole test score. In order to 
provide a benchmark for comparison, similar analyses were pursued with 
the mean NLN z score and the State Board score. We expected there to 
be no difference in test performance among the community colleges. 
The data, however, indicated that there was a difference between the 
community colleges. This fact would have been evidence against test 
validity. Fortunately, we had the other variables as benchmarks. 
Test performance on the two other variables followed a very similar 
pattern to performance on the Nursing Placement Exam. On most 
measures in Table 15 School 3 does best. School 4 does second best 
while School 2 performs worst on every measure. This is not to say 
that the significant results which were obtained using the analysis of 
variance were due to these same comparisons of means, but it does 
appear that the the schools' test performance resulted in similar 
ordering effects across all subtests and tests. This is a good 
indicator of the effectiveness of the Nursing Placement Exam since, 
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like the two more established measures, the Exam seems to be sensitive 
to real differences in performance. 
Another approach to determining whether there were any 
differences between the community colleges, was to ask each examinee 
after finishing the Exam , "Do you think that the nursing program at 
your school adequately prepared you for this exam?" The answer to this 
question is presented below in terms of percent responses for each 
school: 
Yes No Maybe/Not Sure 
School 1 76% 19% 5% 
School 2 70 24 6 
School 3 79 16 5 
School 4 97 0 3 
It appears that students from the higher performing schools (3 
and 4) rate their preparation for the Exam slightly better than the 
lower performing schools (1 and 2). This is a judgment the examinees, 
themselves, made which appears to agree with their performance on the 
Examination. 
8. II.G. Construct. Studies of test content. (Logical analyses) 
These studies were for the most part carried out under the rubric of 
content validity studies. This type of study is mentioned here too, 
largely because the judges were at times asked to think of the test in 
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more global terms, i.e., to think and respond to questions regarding 
the goodness or adequacy of the test, domain specifications and items 
in terms of broad nursing and psychometric concepts. The procedures 
used in many of the content validity studies are similar to this but 
it vs worth mentioning and understanding that judgments involving 
conceptual questions overlap into the area of construct validation. 
Discussion: Construct Validity 
In order to understand the meaning of the scores arising from 
the use of a test it is necessary to collect evidence from a variety 
of sources. The test scores are more understandable as a researcher 
builds evidence of its effectiveness/ineffectiveness in a variety of 
ways. Some researchers approach the problem of test score validity as 
building a case for/against a test; that is to say that each study 
produces evidence on the relative effectiveness of test usage. In 
this section evidence was collected from a variety of sources to get a 
better understanding of the test scores arising from the use of the 
Nursing Placement Examination. 
Many of the studies in this section of the chapter were 
correlational in nature. The outcomes were plagued by the limited 
variability of the scores on the Exam. Despite this problem, it 
appeared that the scores on the Exam behaved in the expected manner. 
Two factors are important in allowing the previous statement to be 
made: first, a large number of correlation type analyses were 
undertaken. While no one of these studies produced very informative 
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results the relative consistency of score behavior across many 
correlation coefficients was informative. Secondly, where possible, 
similar kinds of tests were used to make benchmark comparisons. We 
then established whether the scores behaved consistently in a manner 
similar to these other, well-established examinations which covered 
similar content. This gave us additional evidence that our Exam was 
effective. 
One interesting twist in the construct validity studies occurred 
when the one-way analysis of variance was conducted using the four 
community colleges as the independent variable. We expected that 
there would be no difference on Exam performance among the schools. 
This was not the case, but since we had the benchmark measures, we 
could readily see that school performance on the Exam paralleled 
school performance on the State Board and NLN tests. This 
serendipitous finding lent further support to the efficacy of the 
Exam. 
Some other studies in this section, those having to do with 
criterion group membership, are important ones for validating a 
criterion-referenced test. These studies are concerned with 
validating the decisions made with the test scores. As will be 
obvious, many of these studies could have been pursued in the next 
section of this chapter under the rubric of Decision Validity. Since 
the Exam was developed in order to make a dichotomous decision about 
applicants to the nursing program at UMass, the accuracy of the 
decisions is of great interest. It is not possible for one researcher 
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to evaluate the goodness/badness of the decision accuracy coefficients 
and the attendant misclassification errors. It is possible, however, 
to state that these test statistics appear to be of a reasonable 
magnitude and that the Examination is an effective tool for placement 
in the UMass nursing program. The next step in this procedure (beyond 
the scope of this project) is to have the test users — in this case 
the UMass nursing faculty — determine whether the Exam is operating 
in the desired manner. 
5.4.3 Decision Validity 
Criterion-referenced tests are almost always used in making 
decisions about people who take a test. The Nursing Placement 
Examination is such a test. It is important that we attempt to 
validate those decisions. Some of the investigations which fall under 
the heading of decision validity have already been pursued under the 
heading of construct validity — particularly those studies mentioned 
under "5. 11.C.2.11. Chronologically, decision validity studies take 
place at this juncture. It is reasonable to insist that a test used 
for making decisions has the properties of content validity and that 
the test scores from the exam "act like they are supposed to act." 
This is a way of saying that the test content is relevant to the area 
of investigation and empirical evidence has been garnered to support 
the nature of the test scores. If a test meets these criteria and it 
is desirable to make decisions based on test scores, it is then 
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incumbent on the test user to provide evidence which supports the 
reasonableness of the decisions arising from test performance. 
This section is a bit different from the two previous validity 
sections. The reason for this is that many of the investigations have 
been carried out already. The types of decision validity studies used 
for the Nursing Placement Examination will be mentioned even if they 
have already been discussed earlier in this chapter. 
1 • III .A.2. Decision. Studies of the validity of placement 
decisions. Self-reports [variation]. At the end of the examination 
the examinees were asked a few questions. One of them was: 
Do you think you passed this exam? YES NO 
The information obtained from analyzing the answers to this question 
in relation to whether the students actually passed the exam were 
presented in the study labeled "5. 11. C. 2.11 
2. III.B.2. Decision. Studies of the validity of criterion- 
related decisions. Relation between test performance and criterion 
group membership. This study was carried out under the study labeled 
"5. II.C.2.11 
3. III.B.l. Decision. Studies of the validity of criterion- 
related decisions. Relations between test and criterion performance. 
In this procedure we studied the relationship between examinees' 
classifications on the measure and their performance on criterion 
measures. We divided the group of examinees into two groups: those 
that failed any part of the examination (failing group) and those that 
passed all parts of the examination (passing group). Then, a 
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profile of these different groups with respect to other variables 
was created. The group profiles are presented in Table 16. 
According to the information in Table 16 it appears that 
performance on the Nursing Placement Examination separates the 
examinees into two groups which are statistically distinct on a 
variety of variables related to nursing. The Exam scores did not 
separate the two groups on variables other than those concerning 
nursing. This is a desirable trait for the Exam. 
One other step in this investigation was pursued. We decided to 
use the NLN scores in a manner similar to the preceding analysis for 
two reasons. First, as in some of the previous studies, NLN 
performance would provide a perspective on the efficacy of the 
Examination scores. Secondly, there was some interest among nursing 
faculty members at UMass in determining whether there was some other 
criteria for placement in the program which could be used in place of 
the Nursing Placement Examination. After examining the data in Table 
16 it appeared that a convenient "cut-off score" (for determining 
"failing" and "passing" groups) on the NLN was at a z score of .50. 
The two groups were formed by using the mean z score on the NLN tests. 
Those who averaged below a z score of .50 "failed" and those at or 
above a z score of .50 "passed." Table 17 presents the information on 
these two groups. 
Table 17 is an interesting one. It appears that using 
performance on the NLN tests as the basis for forming the groups is 
reasonably effective. The NLN performance criteria appears to 
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Table 16 
Group Profiles for Nursing Placement Examination 
Failing Group and Passing Group on a Variety 
of Other Background and Performance Variables 
Background and 
Performance Variables 
Group 
Failing Passing 
(N=60) (N=65) 
Nursing Placement Exam Scores: 
Nursing Knowledge 37.3 40.8 ** 
Behavioral Processes 12.8 14.7 ★ ★ 
Physiological Processes 21.4 26.0 kk 
Nursing Process 28.8 32.0 kk 
Whole Test 100.2 113.5 ★ ★ 
Age 28.6 29.2 
SAT Verbal 436 479 
SAT Math 430 448 
Decile High School Rank 4.4 4.2 
GPA Nursing 2.99 3.26 
kk 
GPA Cognates 3.05 3.25 
NLN Z Score 
Medical Part I .09 .83 
★ ★ 
** 
Medical Part II .04 .64 i no kk 
Medical III .44 1 .U£ nn kk 
Pediatrics .06 •yu 
1 no kk 
Maternity .47 1 O'? kk 
Psychology .30 i • U 0 
State Board Score 1967 2165 
★ ★ 
*p<.05; **p<.01. 
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Table 17 
Group Profiles for NLN Tests for 
Failing Group (z < .5) and Passing Group (z > .5) 
on a Variety of Other Background and Performance Variables 
Background and 
Performance Variables 
Group 
Failing 
(N=61) 
Passing 
(N=69) 
Nursing Placement Exam Scores: 
Nursing Knowledge 
Behavioral Processes 
Physiological Processes 
Nursing Process 
Whole Test 
37.3 
13.2 
21.7 
29.5 
102.1 
40.6 
14.2 
25.2 
31.3 
111.4 
** 
irk 
irk 
kk 
Age 27.3 30.1 ★ 
SAT Verbal 415 503 kk 
SAT Math 420 470 
Decile High School Rank 3.9 4.5 
GPA Nursing 2.87 3.36 kk 
GPA Cognates 2.90 3.38 
kk 
NLN Z Score 
Medical Part I 
Medical Part II 
Medical III 
Pediatrics 
Maternity 
Psychology 
-.21 
-.28 
.08 
-.25 
.11 
-.14 
.93 
.88 
1.24 
1.02 
1.41 
1.37 
kk 
kk 
kk 
kk 
kk 
kk 
State Board Score 1865 2223 
kk 
*p < .05; **p < .01. 
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separate the two groups more distinctly than does performance on the 
Nursing Placement Exam. The only exception to this is group 
separation on the Nursing Placement Exam, itself, i.e., the Exam 
separates the "failures" and "passers" better than the NLN on the 
Examination subtest and whole test score. This brings us to the 
significance of Table 17: if (and that is an "if" that would require 
investigation) the NLN test battery is content appropriate then it may 
be worth substituting the use of the NLN tests in place of the Nursing 
Placement Exam. 
Discussion: Decision Validity 
When test scores are used to make decisions about examinees it 
is important to validate those decisions. This section attempted to 
produce some evidence with regard to the appropriateness of the 
decisions made due to examinee test performance. Some of the 
procedures associated with the accuracy of the decisions were 
completed under the rubric of construct validity. One might argue 
that decision validity, in its entirety, can be subsumed under 
construct validity. This argument has theoretical significance. 
However, criterion-referenced tests have a history of being used to 
make decisions about examinees, and, given the predominance of this 
use, decision validity deserves special attention. 
The decision accuracy/validity of the Nursing Placement Exam 
was reported in this section. Similar to the conclusions drawn from 
the information presented in the previous section, it appears that the 
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scores arising from use of the Examination are a reasonably effective 
mechanism for making decisions about placement into the UMass nursing 
program. 
5.5 Conclusion 
This chapter reported the investigations and findings with 
regard to how well/poorly the Nursing Placement Examination works. 
Data were collected from a pilot test group from the four area 
community colleges and from a small group of examinees who took the 
Exam "for real." The results of the investigations were undoubtedly 
made less impressive due to a variety of factors: the pilot group may 
not have been very motivated to do well on the exam; the items may 
still not be of acceptable quality; and the distribution of scores 
arising from the test was rather narrow. Of course, there may be 
other problems but these seemed potentially the largest. 
A central purpose of this dissertation was to use the 
information contained in Chapter III to guide the validation efforts 
for a cri teri on-referenced test. This was done, and from this 
researcher's view that information was helpful in two ways. First, it 
provided a framework for validity and secondly it suggested myriad 
possibilities for validity investigations. 
The central question which one would like to have answered is: 
Is the Nursing Placement Examination valid? The answer to this is not 
as clear as one might like. However, the Exam does seem to operate in 
the fashion for which it was designed. It does substantially cut down 
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on testing time from the previous placement process. The Exam is 
acceptable in terms of content. The statistics arising from the Exam 
scores indicate that it works like/looks like other measures of 
nursing performance. The decisions arising from the use of the test 
seem reasonable. The decision of whether the use of the Nursing 
Placement Examination is effective enough is beyond the scope of this 
set of investigations. Within the present context it is clear that 
while there is room for improvement, the Exam is a good one. 
CHAPTER VI 
CONCLUDING REMARKS 
6.1 Brief Evaluation of Dissertation Objectives 
As was stated in the first chapter, the dissertation had three 
objectives. These objectives were: 
1. Development of a useful framework which offers guidelines to 
practi ti oners who are faced with the task of validating 
criterion-referenced tests. 
2. Development of the Nursing Placement Examination for the 
Division of Nursing in the School of Health Sciences at the 
University of Massachusetts for incoming associate degree 
registered nurses. 
3. Execution of validation studies of the aforementioned 
examination in order to demonstrate the effectiveness of the 
"list of validity investigations" and to evaluate the efficacy 
of the examination. 
After the introduction, the chapters of the dissertation were 
organized around these three objectives. Chapter II and Chapter III 
were devoted to the first objective. Chapter IV recounted the 
development and implementation of the Nursing Placement Examination, 
and Chapter V was a demonstration of the LVI and an accounting of the 
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studies which were pursued to investigate the validity of the Nursing 
Placement Examination. 
In Chapter II a short history of criterion-referenced test 
validity concepts was given. Of particular importance was the point 
that the literature on the subject has moved away from an almost 
exclusive reliance on content validity to an acceptance of the need 
for establishing the construct validity of criterion-referenced tests. 
However, except for Fitzpatrick (1981), there has been no attempt to 
delineate a set of organized methods for pursuing studies of 
criteri on-referenced test validity. This appeared to be an important 
gap in the available literature on criterion-referenced testing, so 
this project undertook the task of improving and extending 
Fitzpatrick's earlier work and organizing the available validity 
approaches into a framework which would be useful to test 
practitioners. 
Chapter III is an attempt to furnish test practitioners with an 
organized framework of CRT validity approaches. The framework went 
through three revisions before it reached its present form. Toward 
the end of producing a usable framework, suggestions were solicited 
and received from some prominent specialists in the field of tests and 
measurements. In this chapter, the development of the LVI was 
summarized and suggestions on how to use it were provided. The last 
part of the chapter consisted of a presentation of the framework. 
Objective one states that the framework would be a useful one. In the 
limited context of this project, it was not possible to evaluate the 
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usefulness to others. It is possible to say that attempts were made 
to make the framework meet the objective of usefulness and that the 
framework was useful to this researcher. Time and other users will be 
the final judges of the utility of the LVI. 
Chapter IV details the process which was utilized to develop the 
Nursing Placement Examination. Of the three primary objectives of the 
dissertation, objective two is the one which is most clearly met, 
i.e., the test was developed and is now operational. 
Chapter V recounts the variety of studies which were conducted 
to "demonstrate the effectiveness of the LVI and to establish the 
efficacy of the examination." To this end, studies of test reliability 
and validity were undertaken using the LVI as a guidebook for the 
validity explorations. The third objective really is of two parts. 
The first is to demonstrate the effectiveness of the LVI. As 
mentioned above, this researcher found the framework to be a useful 
one and suggestive of the broad range of possibilities for pursuing 
studies of test validity. 
The second part of objective three was that of evaluating the 
efficacy of the Nursing Placement Examination. In the early stages of 
research on the Examination there was some initial disappointment at 
the very low reliability coefficients. Both coefficient alpha and a 
corrected split-half coefficient had been calculated. Also, the item 
analysis from early investigations demonstrated that the test items 
had some statistics associated with them which were less than 
acceptable. For instance, there were some negative point biserials. 
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However, as further investigations regarding the quality of the test 
and the decisions arising from its use were undertaken it became clear 
that the test was, in fact, very acceptable. Again, the question of 
is it "good enough?" requires a response which is beyond the scope of 
this discussion. In one sense there is a powerful lesson in this 
project: that a test which is developed as a criterion-referenced 
test should be subjected to investigations which are related, CRT type 
investigations. At the very least, CRT scores shouldn't necessarily be 
expected to behave like those of a norm-referenced test: correlation 
coefficients which are the basis for so many of the typical 
norm-referenced type of investigations should be interpreted with 
caution when the coefficients are derived from scores on a 
criterion-referenced test. 
6.2 Suggestions for Further Research 
The previous section, like the dissertation itself, dealt with 
each of the three major objectives in turn. This section will do the 
same. Each of the objectives will be stated and then some 
possibilities for further investigation will be enumerated. 
(1) Development of a useful framework which offers guidelines to 
practitioners who are faced with the task of validating criterion- 
referenced tests. 
a. The LVI presented in Table 1 could be subjected to review by 
other expert measurement specialists. 
b. The LVI could be subjected to review by test practitioners. 
104 
c. The LVI could be used by practitioners and then re-evaluated. 
d. The LVI will require attention from time to time to keep it 
current, especially with regard to available literature. 
(2) Development of the Nursing Placement Examination for the 
Division of Nursing in the School of Health Sciences at the University 
of Massachusetts for incoming associate degree registered nurses. 
a. The effects of lengthening the test to the desired 200 items 
could be investigated in a similar manner to the way in which 
the 144 item test has been in this report. Already, the test 
which is being used is 200 items, but the Division is only 
taking into account the 144 items which have been subjected to 
analysis in this report. As of this date, there is enough data 
from the "real" test takers to pursue some investigations which 
would help decide whether the 200 item test should now be used. 
b. There is a need to enlarge and refine the available item pool of 
the domains of the test. Despite some of the positive findings 
of this study, the quality of the test items which we now have 
can undoubtedly be improved — especially those which have not 
been piloted. This is especially important because the items in 
the domain pools are being used to make up the "back-up" exam 
for those applicants who fail to meet the minimum passing score 
on a domain. 
c. It will be important to provide security for the test. It has 
now been used multiple times with no changes in the items at 
all. This is an acceptable practice for a short time, but it 
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will be important to change the test in order to keep it current 
and to discourage any possibility of a breach of test security. 
One possibility which has been raised by some of the nursing 
faculty is that of putting the test items on computer files and 
randomly selecting items from the file to make up each exam. 
Each examinee could then take the test individually, at a 
convenient time, and each examinee would be subjected to a 
unique set of items. 
d. Other validity studies could be pursued. For instance, it would 
be interesting to know how well the examinees do in the program. 
It would be equally interesting to see how well students who 
should have been denied credit, do in the program — just as if 
they had passed the Exam. 
e. One thing that is noticeably lacking in this study is that we 
were not able to get sufficient cooperation from the Division in 
order to obtain test results from a sufficient number of 
students already in advanced stages of the nursing program. 
This would have given us a very important benchmark in 
determining what is an acceptable level of performance on the 
Exam. This could be done in the future. 
(3) Execution of validation studies of the aforementioned 
examination in order to demonstrate the effectiveness of the LVI and 
to evaluate the efficacy of the examination. 
a. The effectiveness of the LVI will be further demonstrated when 
others begin to use it. It has been designed to incorporate a 
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variety of perspectives on CRT validity. The LVI will need to 
be made available to others in the field in order for this next 
stage to take place. 
b. The next step in the determination of the efficacy of the 
examination is to have the UMass nursing faculty read and react 
to relevant portions of this study. They should be encouraged 
to consider every aspect of the testing program; such as 
altering the cut-off scores on the Examination, the advisability 
of substituting another measure of nursing performance or even 
having no placement exam at all. In any event, the UMass 
faculty should have, at the very minimum, the opportunity to 
understand the nature of the test which they are presently 
using. 
c. Other validation studies could be pursued some of which were 
suggested above. 
6.3 Conclusion 
Scores from criterion-referenced tests, like all tests, must be 
validated for their intended uses. As CRT technology is applied in 
different settings for various purposes, it is necessary for those 
involved in test validation to be able to apply appropriate validation 
procedures. It is also important that the procedures be presented in a 
framework which helps to make sense of validation efforts. The Nursing 
Placement Examination has provided us a vehicle around which to 
develop such a methodological framework. Three different contributions 
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were made in the course of this dissertation: First, a framework for 
CRT test validation was presented. Second, the Nursing Placement 
Examination was developed for use by the UMass nursing program . 
Third, the test and the scores arising from its use were subjected to 
numerous validation studies. 
References 
Allen, M. J., & Yen, W. M. Introduction to measurement theorv. 
Monterey, California: ""Brooks/Cole Publishing Co., 1975. 
Anastasi, A. On the formation of psychological traits. American 
Psychologist, 1970, 25, 899-910. - 
Anastasi, A. Psychological testing. New York: Macmillan Pub¬ 
lishing Co., 1976. 
Anderson, R. C. How to construct achievement tests to assess 
comprehension. Review of Educational Research. 1972. 42 
145-170. --- — 
Berk, R. A. Determination of optimal cutting scores in criterion- 
referenced measurement. Journal of Experimental Education. 
1976, 45, 4-9. -- 
Berk, R. A. The application of structural facet theory to 
achievement test construction. Educational Research Quarterly, 
1978, 3, 62-72. 
Berk, R. A. Item analysis. In R. A. Berk (Ed.), Criterion- 
referenced measurement: The state of the artT Baltimore, MD: 
Johns Hopkins University Press, 1980. 
Brennan, R. L. A generalized upper-lower item-discrimination index. 
Educational and Psychological Measurement, 1972, 32, 289-303. 
Brennan, R. L. Elements of generalizability theory. Iowa City: ACT 
Publications, 1983. 
Brennan, R. L., & Kane, M. T. Generalizability theory: A review. 
New Directions for Testing and Measurement, 1979, 4^ 33-51. 
Brennan, R. L., & Stolurow, L. M. An empirical decision process for 
formative evaluation. Research Memorandum No. 4. Harvard 
CAI Laboratory, Cambridge, MA, 1971. 
Brown, F. G. Principles of educational and psychological testing. 
New York: Holt, Rinehart and Winston, 1976. 
Campbell, D. T., & Fiske, D. W. Convergent and discriminant vali¬ 
dation by the multi trait-multi method matrix. Psychological 
Bulletin, 1959, 56, 81-105. 
108 
109 
Carroll, JB. Measurement of abilities constructs. In Construct 
validity in psychological measurement: Proceedings of a- 
colloquium on theory and application in education and- 
employment. Princeton. NJ: Educational TpcHhj Service, 1980. 
Cole, N.S. Bias in testing. American Psycholoqist 1981 
1067-1077. -----* * —* 
Cox, R. C., Vargas, J. C. A comparison of item selection techniques 
for norm-referenced and criterion-referenced tests. Paper 
presented at the annual meeting of the National Council on 
Measurement in Education, Chicago, 1966. 
Cronbach, L. J. Test validation. In R. L. Thorndike (Ed.), 
Educational Measurement (2nd ed.). Washington, D.C.:’ 
American Council on Education, 1971. 
Cronbach, L. J., Gleser, G. C., Nanda, H., & Rajaratnam, N. The 
dependability of behavioral measurements: Theory of 
generalizability for scores and profiles. New York: Wilev. 
1972: 
Debra P. v. Turlington, 644 F 2nd 397 (5th Cir. 1981). 
Dunn, J. E. A study of the University of Arkansas mathematics 
entrance examination as a placement device. Journal of 
Experimental Education, 1966, 34, 63-68. 
Ebel, R. L. Content standard test scores. Educational and Psycho- 
logical Measurement, 1962, 22^, 525. 
Ebel, R. L. Essentials of educational measurement. Englewood 
Cliffs, NJ: Prentice-Hall, 1972. 
Ebel, R. L. The practical validation of tests of ability. 
Educational Measurement: Issues and Practice, 1983, 2, 7-10. 
Emrick, J. A. An evaluation model for mastery testing. Journal of 
Educational Measurement, 1971, 8, 321-326. 
Fisk, N. B., & Ryan, J. M. A request to statewide and Berkshire 
A.H.E.C.'s UMA and BCC cooperative project for continuation 
funding. Division of Nursing, School of Health Sciences, 
University of Massachusetts, November, 1980. 
Fitzpatrick, A. R. The validation of criterion-referenced tests: 
Concepts and methods. Unpublished doctoral dissertation. 
University of Massachusetts, 1981. 
no 
Gagne, R. M., Mayor, J. R., Garstens, H. L., & Paradise, N. E. 
Factors in acquiring knowledge of a mathematical task. 
Psychological Monographs. 1962, 76(7, Whole No. 526). 
Glaser, R. Instructional technology and the measurement of learning 
outcomes. American Psychologist. 1963, 18, 519-521. 
Guion, R. M. Open a new window: Validities and values in psy¬ 
chological measurement. American Psychologist. 1974 29 
287-296. -2- * —* 
Guion, R. M. Content validity: The source of my discontent. 
Applied Psychological Measurement, 1977, 1_, 1-10. 
Guion, R. M. Scoring of content domain samples: The problem of 
fairness. Journal of Applied Psychology, 1978, 63, 499-506. 
Gulliksen, H. Theory of mental tests. New York: Wiley, 1950. 
Guttman, L. The basis for scalogram analysis. In S. A. Stouffer et 
al. (Eds.), Studies in social psychology in World War II (Vol. 
IV) Measurement and Prediction. Princeton, NJ: Princeton 
University Press, 1950. 
Haladyna, T. M., & Roid, G. The role of instructional sensitivity 
in the empirical review of criterion-referenced test items. 
Journal of Educational Measurement, 1981, _18, 39-53. 
Hambleton, R. K. Will the real criterion-referenced test please 
stand up? A keynote address at the Northeast Educational 
Research Association annual meeting, Ellenville, New York, 
1979. 
Hambleton, R. K. Test score validity and standard-setting methods. 
In R. A. Berk (Ed.), Criterion-referenced measurement: The 
state of the art. Baltimore, MD: Johns Hopkins University 
Press, 1980. 
Hambleton, R. K. Advances in criterion-referenced testing tech¬ 
nology. In C. Reynolds & T. Gutkin (Eds.), Handbook of 
School Psychology. New York: Wiley, 1982. 
Hambleton, R. K., & Eignor, D. R. A practitioner's guide to 
criterion-referenced test development, validation and test 
score usage. Laboratory of Psychometric and Evaluative 
Research Report No. 70. Amherst, MA: School of Education, 
University of Massachusetts, 1979. 
Hambleton, R. K., & Murray, L. Building a bank of valid test items. 
Laboratory of Psychometric and Evaluative Research Report No. 
113. Amherst, MA: School of Education, University of 
Massachsuetts, 1981. 
Ill 
Hambleton, R. K., & Murray, L. Some goodness of fit investigations 
for item resonse models. In R. K. Hambleton (Ed.), 
Applications of item response theory. Vancouver, BC: 
Educational Research institute of British Columbia, 1983. 
Hambleton, R. K., & Novick, M. R. Toward an integration of theory 
and method for criterion-referenced tests. Journal of 
Educational Measurement, 1973, 10, 159-170. 
Hambleton, R. K., & Simon, R. Steps for constructing criterion- 
referenced tests. A paper presented at the annual meeting 
of the American Educational Research Association, Boston, 
1980. 
Hambleton, R. K., Swaminathan, H., Algina, J., & Coulson, D. 
Criterion-referenced testing and measurement: A review of 
technical issues and developments. Review of Educational 
Research, 1978, 48, 1-47. 
Harris, C. W. Some technical characteristics of mastery tests. In C. 
W. Harris, M. C. Alkin, & W. J. Popham (Eds.), Problems in 
criterion-referenced measurement. Los Angeles, CA: Center for 
the Study of Evaluation, University of California, Los Angeles, 
1974. 
Henrysson, S. Gathering, analyzing and using data on test items. 
In R. L. Thorndike (Ed.), Educational Measurement (2nd ed.). 
Washington, D.C.: American Council on Education, 1971. 
Hively, W., Patterson, H. L., & Page, S. A. A "universe defined" 
system of arithmetic achievement tests. Journal of Educa¬ 
tional Measurement, 1968, 5_, 275-290. 
Huynh, H. Statistical considerations of mastery scores. Psycho- 
metrika, 1976, 41, 65-78. 
Jensen, A. R. Test bias and construct validity. An invited address 
at the annual meeting of the American Psychological 
Association, Chicago, 1975. 
Kane, M. T. A sampling model for validity. Applied Psychological 
Measurement, 1982, 6_, 125-160. 
Kane, M. T. The validity of licensure examinations. American 
Psychologist, 1982, 37, 911-918. 
Keesling, J. W. Empircal validation of criterion-referenced 
measures. In C. W. Harris, M. C. Alkin, & W. J. Popham 
(Eds.), Problems in criterion-referenced measurement. Los 
Angeles,~CAl Center for the Study of Evaluation: Univer- 
sity of California, Los Angeles, 1974. 
112 
Linn, R. L. Issues of validity in measurement for competency- 
based programs. In M. S. Bunda and J. R. Sanders (Eds.), 
Practices and problems in competency-based education. 
Washington, D. C.: National Council on Measurement in 
Education, 1979. 
Linn, R. L. Issues of validity for criterion-referenced measures. 
Applied Psychological Measurement. 1981, 4, 547-561. 
Linn, R. L., Levine, M. V., Hastings, C. N., & Wordrop, J. L. Item 
bias in a test of reading comprehension. Applied Psychological 
Measurement, 1981, 5^, 159-173. 
Livingston, S. A. Choosing minimum passing scores by stochastic 
approximation techniques. Report No. C0PA-76-02. Princeton, 
NJ: Center for Occupational and Professional Assessment, 
Educational Testing Service, 1976. 
Livingston, S. A., & Zieky, M. J. Passing Scores: A manual for 
setting standards of performance and occupational tests. 
Princeton, NJ: Educational Testing Service, 1982. 
Lord, F. M. Applications of item response theory to practical 
testing problems. Hillsdale, NJ: Lawrence Erlbaum Associates, 
1980. 
Lord, F. M., Novick, M. R. Statistical theories of mental test 
scores. Reading, MA: Addison-Wesley, 1968. 
McDonald, R. P. The dimensionality of tests and items. British 
Journal of Mathematical and Statistical Psychology, 1981, 34, 
100-117. 
Mehrens, W. A., & Lehmann, I. J. Measurement and evaluation in 
education and psychology (2nd ed.). New York: Hoit, 
Rinehart & Winston, 1975. 
Messick, S. The standard problem: Meaning and values in measure¬ 
ment and evaluation. American Psychologist, 1975, 30, 
955-966. 
Messick, S. Test validity and the ethics of assessment. American 
Psychologist, 1980, 35, 1012-1027. 
Messick, S. Constructs and their vicissitudes in educational and 
psychological measurement. Psychological Bulletin, 1981, 
89, 575-588. 
Millman, J. Criterion-referenced measurement. In W. J. Popham 
(Ed.), Evaluation in education: Current applications. 
Berkeley, CA: McCutchan, 1974. 
113 
Millman, J. Reliability and validity of criterion-referenced test 
scores. New Directions for Testing and Measurement. 1979, 
• j /D"jc • 
Mills, C. N., & Simon, R. TESTLEN: Program for determining the 
optimal length of criterion-referenced tests. Applied 
Psychological Measurement, 1981, 5, 466. - 
Nedelsky, L. Absolute grading standards for objective tests. 
Educational and Psychological Measurement, 1954, 14, 3-19. 
Pol in, L., & Baker, E. L. Qualitative analysis of item attributes 
for domain-referenced content validity judgments. Paper 
presented at the annual meeting of the American Educational 
Research Association, San Francisco, 1979. 
Popham, W. J. (Ed.). Criterion-referenced measurement: An intro¬ 
duction. Englewood Cliffs, NJ: Educational Technology 
Publications, 1971. 
Popham, W. J. Selecting objectives and generating test items for 
objectives-based tests. In C. W. Harris, M. C. Alkin, & 
W. J. Popham (Eds.), Problems in criterion-referenced mea¬ 
surement. CSE Monograph Series in Evaluation, No. 3, Los 
Angeles: Center for the Study of Evaluation, University of 
California, 1974. 
Popham, W. J. Educational evaluation. Englewood Cliffs, NJ: 
Prentice-Hall, 1975. 
Popham, W. J. Criterion-referenced measurement. Englewood Cliffs, 
NJ: Prentice-Hall, 1978. 
Popham, W. J. Domain specification strategies. In R. A. Berk 
(Ed.), Criterion-referenced measurement: The state of the 
art. Baltimore, MD: Johns Hopkins University Press, 1980. 
Popham, W. J. Modern educational measurement. Englewood Cliffs, 
NJ: Prentice-Hall, 1981. 
Popham, W. J. Issues in determining adequacy of preparation. Paper 
presented at the annual meeting of American Educational 
Research Association, Montreal, 1983. 
Popham, W. J., & Husek, T. R. Implications of criterion-referenced 
measurement. Journal of Educational Measurement, 1969, 6^, 
1-9. 
Resnick, L. B. Design of an early learning curriculum (Working 
paper 16). Pittsburgh, PA: University of Pittsburgh, 
Learning Research and Development Center, 1967. 
114 
Rivera, Placido v. The City of Wichita Falls, 665 F. 2nd 531 80 
1332 (5th Cir., 1982). 
Scandura, J.M. Problem-solving: A structural/process approach 
with educational implications. New York: Academic Press 
1977; - 
Scheuneman, J. A method of assessing bias in test items. Journal of 
Educational Measurement, 1979, 16, 143-152. 
Schmidt, W. H. Content biases in achievement tests. Journal of 
Educational Measurement, 1983, 20, 165-178. 
Shimberg, B. Testing for licensure and certification. American 
Psychologist, 1981, 36, 1138-1146. 
Stanley, J. C., & Hopkins, K. P. Educational and psychological 
measurement and evaluation. Englewood Cliffs, NJ: Prentice- 
Hall, 1972. 
Stevens, B. J. Program articulation: What it is and what it is 
not. Nursing Outlook, 1981, 29, 700-706. 
Subkoviak, M. Estimating reliability from a single administration 
of a criterion-referenced test. Journal of Educational 
Measurement, 1976, _13, 265-275. 
Swaminathan, H., Hambleton, R. K., & Algina, J. Reliability of 
criterion-referenced tests: A decision-theoretic formula¬ 
tion. Journal of Educational Measurement, 1974, 11, 
263-268. 
Taylor, H. C., & Russell, J. T. The relationship of validity 
coefficients to the practical effectiveness of tests in 
selection: Discussion and tables. Journal of Applied 
Psychology, 1939, 23, 565-578. 
Thorndike, R. L. Applied psychometrics. Boston: Houghton 
Mifflin, 1982. 
van der Linden, W. J., & Mellenbergh, G. J. Optimal cutting 
scores using a linear loss function. Applied Psychological 
Measurement, 1977, 593-599. 
Yalow, E. S., & Popham, W. J. Content validity at the crossroads. 
Educational Researcher, 1983, 12^, 10-14, 21. 
APPENDIX A 
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DOMAIN SPECIFICATIONS: NURSING 
I. THE DOMAIN OF NURSING PROCESS 
INTRODUCTION 
Nursing Process Is one of the two Domains under the broad heading, NURSING; 
the other being Nursing Knowledge, Twenty-five percent of the exam (50 questions) 
will be In this category. It Is centrally Important as a domain since It Is 
concerned with the specific tools of nursing and Includes the action or doIng 
aspect of nursing practice. Testing of the assessing step will Include any opera¬ 
tions (cognitive, psychomotor and affective) centering around the collection of 
subjective and objective data, analyzing and clustering the data and arriving 
at nursing diagnosis. Testing of the planning step may Include operations re¬ 
lating to goal-setting and listing alternatives to meet goals. Testing of 1m- 
plementlng may Include operations related to ordering priorities, choosing 
spec!fIc nursing actions or responses and knowing how to carry out nursing pro¬ 
cedures safely. Testing of evaluating may Include any operations relating to 
determining the effectiveness of care (measurements and client behaviors). 
Overall, the Nursing Process closely parallels the scientific problem¬ 
solving method and provides a similar systematic modus operandl for the nurse. 
If the student fails to achieve the standard score for the Nursing Process 
Domain, the longer form of the test for this domain will be the clInical 
challenge exam for N.361. In this way, the student's actual clinical performance 
can be observed very directly to determine the degree of competence In clinical 
application of Nursing Process. 
GENERAL DESCRIPTION 
1 I i 
Apply the four steps of the nursing process to hypothetical clinical situa¬ 
tions; thus, 1) assessing, 2) planning, 3) Implementing and A) evaluating are the 
content areas. 
RATIONALE 
Nursing Process Is the basic methodology employed by nurses In the delivery 
of nursing care to clients. Although the baccalaureate nursing student Is ex¬ 
pected to draw from a broader data base and to place more detailed emphasis on 
each step of the process, It Is important that the ADN and diploma RN apply this 
systematic, cognitive process In clinical practice. 
SAMPLE ITEMS: 
Which one of the following observations by the nurse would be an 
Indication of successful dietary and diuretic treatment of con¬ 
gestive heart failure? 
a. fullness of the neck veins 
b. decreased urinary output 
c. Increased venous pressure 
d. weight loss 
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Mrs. Green has a nasogastric tube attached to suction drainage. The 
m05t Important action of a nurse caring for patients who have a naso 
gastric tube Is: 
a. giving mouth care 
b. taking temperatures rectally 
c. monitoring fluid and electrolyte balance 
d. watching for the return of peristalsis 
STIMULUS ATTRIBUTES 
Question stems may describe any aspect of the four steps of the Nursing Pro¬ 
cess In hypothetical clinical application: 
A. Assessing - Clinical data will be presented such as can be obtained 
by direct nursing observation or Interview or chart 
documentation, or nursing diagnoses and/or etiologies 
and/or signs and symptoms, etc. 
Data might be of the subjective or objective type or 
both; data might include results of lab or other 
diagnostic tests and written chart materials such as 
physician's assessment notes or other health pro¬ 
fessional's notes or oral statements; data might Include 
physiological, psychosocial, cultural, soclo-«conomlc 
. or spiritual aspects of a hypothetical client, or any 
combination of these aspects. 
D* Planning - Client goals will be presented or specific activities to 
meet commonly articulated client goals. 
C, Implementing - Priority statements will be given related to nursing 
actions including verbal and non-verbal responses. 
Priority statements might Include "which of the 
following would you do first, second . last 
. or not do" or "which activity or response 
Is best at this time In this situation". 
D. Evaluating - Outcomes of nursing care or client goals will be 
presented. 
RESPONSE ATTRIBUTES 
Question responses may Include any of the following: 
A. Assessing: 
1. Correct response - correct nursing diagnoses or correct etiologies 
or correct signs and symptoms for a given nursing diagnosis; or 
the correct clinical data for a given nursing diagnosis. 
DIstractors will Include common student errors such as closely related 
nursing diagnoses or closely related etiologies or signs and symptoms, 
etc. 
2. 
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3. Dlstractors will Include Incorrect clinical 
diagnosis; correct but Irrelevant data. 
data for a given nursing 
D. PIannlng: 
1. Correct response - correct activities to meet given client coals 
or correct goals for given nursing activities. 
2. Dlstractors will Include common errors such as not Incorrect but 
Irrelevant activities. -"— 
3. Dlstractors will Include Incorrector Inappropriate activities. 
C. Implementing: 
1. Correct response - correct priority or correct hypothetical verbal 
nursing response or non-verbal response. 
2. Dlstractors will Include common errors such as an appropriate but 
not the most appropriate response (verbal, non-verbal or psycho¬ 
motor). 
3. Dlstractors will Include incorrect or Inappropriate nursing responses. 
D, Evaluatlnq: 
1. Correct response - correct evaluating measure for given outcome of 
nursing care or for given client goal. 
2. Dlstractors will Include incorrect evaluative measures or l-rrelevant 
behavlors. 
II. THE DOMAIN OF NURSING KNOWLEDGE 
INTRODUCTION 
Nursing Knowledge Is the other Domain under NURSING. Thirty-eight percent 
of the exam (75 questions) will be In this category. It Is comprised of the 
principles underlying nursing measures, nursing procedures, or nursing actions; 
It also Includes nursing standards, expectations, rituals and traditions. Thus, 
It Is the knowledge fundamental to the application of the nursing process In the 
clinical setting. The high percentage of test questions In this domain reflects 
Its Importance as the basis for all levels of nursing practice. 
GENERAL DESCRIPTION 
Demonstrate an understanding of the essential facts, rituals, Ideas and tra¬ 
ditions of the discipline of nursing Including nursing measures and procedures, 
Including resources available to the nurse and the client; and Including associated 
professional expectations and standards of nursing. Daslc principles underlying 
psychosocial as well as psychomotor nursing skills are included In this domain. 
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RATIONALE 
In order to practice effectively, nurses must understand and correctly 
apply nursing knowledge as well as knowledge from the sciences and from other 
re ated disciplines. This knowledge Is required by AON, diploma, RN and DSN 
alike and s perhaps the category the three levels hold most in convron. Thus. 
It Is heavily weighted In this test. 
SAMPLE ITEMS 
Following the operative procedure for an internal fixation of 
a fractured femur, the best position for the leg after Internal 
fIxatIon Is: 
a. Abduction 
b. Adduction 
c. Internal Rotation 
d. Flexion at the Hip 
A patient Is admitted with an acute gastro enteritis with vomiting 
and diarrhea and has not had anything to eat or drink for four days, 
Intravenous glucose solution Is started Immediately. The nurse Is 
aware that the primary purpose of this therapy Is to: 
a. replace daily nutrient requirements 
b. minimize protein breakdown or ketosis 
c, prevent dehydration 
d, maintain dally caloric requirements 
STIMULUS ATTRIBUTES 
Question stems may include any of the following: 
A, Protocols-- Nursing measures, procedures, rituals, roles and resources 
will be described or conversely, underlying principles for 
nursing measures, procedures or traditions will be presented. 
(These will Include underlying principles for psychosocial 
as well as psychomotor skills) Appropriate measures will 
be suitably adjusted for client's age and condition. 
Some examples of protocols are pre and post-op routines, 
common emergency management, preventive measures, safety 
measures, hygiene and comfort measures, admission and 
discharge routines etc. 
D. Resources - Common resources available for clients and families with 
acute or long-term health disruptions as well as specific 
community services available to clients preparing to leave 
Insitltutlonal health care settings will be presented. 
Resources Include appropriate and specific use of local 
health agencies for specific disruptions; allied health 
personnel for specific types of treatment or after-care; 
self-help organizations, social services, facilities, aids, 
devices or equlpmrnt, financial and legal services. 
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C. Roles - Nursing roles and functions within the scope of practice of the 
preprofessional nurse as well as standards and codes governing 
practice will he presented. 
Roles may Include specific policies or standards Integral to the 
nursing discipline and the resulting nursing behaviors at the 
level of preprofessional nursing practice Including stems testing 
knowledge of specific sources of standards, e.g. nurse practice 
act, code of ethics, NLN, ANA, PSRO. 
D. General - Stems may request students to Identify best action to take, 
correct procedure to follow, correct understanding of drug 
effects, correct responses to client cues, correct safety 
measures to follow or Initlate. 
RESPONSE ATTRIBUTES 
Question responses may Include any of the following: 
1, Correct responses: 
Correct underlying principles for given procedure or measures (Including 
those drawn from behavioral domain). 
Correct principles underlying the nursing response to an event which 
could jeopardize the client's physical or emotional equilibrium, 
Correct resource or correct Interpretation of functions and Ideas of 
resource. 
Correct codes or standards or correct Interpretation of codes and 
s tandards. 
Correct Intervention based on an understanding of the theoretical 
application of principles underlying practice. 
2. DIstractors: 
Incorrect underlying principles, Incorrect measures, procedures, 
traditions; medical procedures; Incorrect resources or functions and 
roles of resources; mythical agencies, Incorrect standards or codes 
or Interpretations of standards or codes; Incorrect nursing functions/ 
roles; roles of other health professionals, unethical practices. 
DIstractors may also Include: 
- Illegal procedures or actions, practice beyond the scope of nursing. 
- Inappropriate choice of teaching moment, lack of understanding of 
teachlng/learnlng principles. 
- Inappropriate resources or lack of provision for continuity of care 
following Institutional care, poor knowledge of insurances. 
- Inappropriate procedure, measure and response for age of client. 
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DOMAIN SPECIFICATIONS: CLIENT 
III. THE DOMAIN OF PHYSIOLOGICAL PROCESSES 
INTRODUCTION 
Physiological Processes is one of the two domains under the second broad 
headtng, CLIENT; the other being Behavioral Processes. Twenty-five percent of 
the challenge exam (50 questions) will be in this category. Since a very large 
number of nursing activities are based upon a foundational knowledge of physio¬ 
logy, it is therefore important to test the student's knowledge of developmental 
and physiological processes and the way in which disordered physiology leads to 
disease. Knowledge and management of specific diseases with their accompanying 
medical, pharmacological, diagnostic and therapeutic considerations will also 
be Included. Testing will encompass application of this background information 
to nursing activities in promoting health and preventing and managing disease. 
GENERAL DESCRIPTION 
Demonstrate knowledge in a) developmental processes, b) physiological pro¬ 
cesses and the way in which disordered physiology leads to disease, and c) knowledge 
and management of specific dlsea«-es Irvcludlng. medical^ pharmacological, diagnostic 
and therapeutt-c measures. 
RATIONALE 1 
Physiological processes'constltute an Important segment of the basic data pool 
that nurses utilize. Specific knowledge of disease and disease management is the 
basts of the nurse's activities in health promotion, disease prevention and disease 
managemen t. 
SAMPLE ITEMS 
Herrogl obi n and hematocrit values are elevated In cyanotic congenital 
heart disease. Liberal fluid allowance is recommended because of 
the possIbI 11ty of: 
a. tenacious sputum which causes respiratory Illness 
b. renal failure when blood supply to kidneys is reduced 
c. pulmonary vascular resistance due to Intestastric lump 
d. cerebral thrombosis due to Increased viscosity of blood 
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Which of the following statements about peptic ulcer disease Is 
NOT true? 
a. A chronological parallelism exists between onset and 
course of peptic ulcer disease and emotional stress. 
b. Due to the functional aspects of the mucosa once an 
ulcer crater forms the disease Is steadily progressive, 
c. Peptic ulcer disease can only occur In those parts of 
the gastrointestinal tract which are exposed to the 
action of gastric juice. 
d. Usually peptic ulcer disease occurs In the lesser 
curvature of the stomach. 
STIMULUS ATTRIBUTES 
Question stems may include any of the following: 
A, DI«mpt?ons - Processes related to physiological disruptions or labels 
signifying specific disordered physiology will be presented. 
Some examples of disruptions are obstructive, prolifera¬ 
tive, Inflammatory or degenerative processes; feedback 
systems; pain. Disruptions may Include specific diseases 
of organs, systems or special senses or regulatory pro¬ 
cesses . 
0, Developmental Phases - Normal developmental changes or labels signifying 
such phases will be presented. 
This may include any stage of the life cycle from 
conception to death including specific critical 
stages such as roenorche, chTtd-bearlng, menopause/ 
climacterlc. 
C, Medical Orders and Knowledge - Medical orders, medical knowledge or speci¬ 
fic medical or diagnostic measures will be 
presented; specific drugs or their actions 
or other pharmacological facts will be pre¬ 
sented; specific cttets or constituents of 
specific diets will be presented. 
These may include any specific procedures 
which must be carried out by a physician 
such as surgery and other Intensive measures; 
medical diagnostic tests and their interpre¬ 
tations. This may also Include any thera¬ 
peutic and diagnostic measures primarily 
within the realm of health professionals,other 
•than nurses (e.g. pharmacological agents, 
physical therapy, IV therapy, etc.). 
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RESPONSE ATTRIBUTES 
Question responses may Include any of the following: 
1. Correct responses - correct label for physiological disruptions or 
developmental changes, correct physiological mechanisms, (dis¬ 
ruptive or normal), correct medical order, treatment or fact. 
2. Dlstractors may Include: wrong labels physiological disruptions 
(normal or abnormal), wrong organ or organ system, wrong 
sequellae or disruptive processes; they may include wrong develop¬ 
mental stage (closest stage) or wrong phase for the developmental 
change. Dlstractors may include wrong interpretation of diagnos¬ 
tic tests, medical orders or medical knowledge; they may include 
pharmacological or dietary misinformation. 
3. Common student errors such as confusing hypo with hyper functional 
physiological states, confusing hormonal influence and not re¬ 
cognizing generic or trade names of drugs may also be distractors. 
IV. THE DOMAIN OF DEHAVI ORAL PROCESSES 
INTRODUCTION 
Behavioral Processes is the other domain under CLIENT. Twelve and one-half 
percent of the exam (25 questions) will be in this category. It relates to those 
aspects of nursing which require understanding of human behaviors, needs, and/or 
reactions Including reactions to illness. Effective nurse-client interactions 
are based on knowledge of these processes, the theories which attempt to explain 
them and related developmental considerations. The exam will assess aspects of 
all of these concepts. 
GENERAL DESCRIPTION 
Demonstrate an understanding of normal and abnormal behavior patterns which 
occur In health or Illness and which may be related to specific developmental or 
situational stages In the life cycle. 
RATIONALE 
Behavioral processes Including normal and abnormal variations and developmental 
variations are the underlying knowledge base for therapeutic nurse-client relation¬ 
ships. Although the baccalaureate nursing student Is expected to apply more ad¬ 
vanced concepts in teaching, counseling and referring, It is Important that the 
ADN and diploma RN have a basic level of knowledge in this domain. 
124 
SAMPLE ITEMS 
Sarah, a primapara In her *tth month, says, "I feel so different since I am 
pregnant . Which of the following Is an expected characteristic of the 
altered emotional changes that take place during pregnancy? 
a. frequent mood changes 
b. violent outbursts 
c. complete rejection of the pregnancy 
d. emotional insecurity 
In preparing a child who Is five for a procedure, the nurse should give 
consideration to the fact that the normal five year old: 
a. is beyond the stage of fearing intrusive procedures 
b. responds poorly to verbal directions 
c. understands simple directions 
d. is quiet and shy 
STIMULUS ATTRIBUTES 
Question stems may include any of the following: 
A. Examples of normal and/or abnormal psychosocial disruptions will be 
presented. 
Normal - threats to body image and self-esteem, loss and grief, situational 
anxiety, fears, crises and conflict, use of defense and other 
mechanisms for coping, food abuse. 
'Abnormal' - obesity, chemical dependency, family violence, alcoholism, 
drug addiction, psychosomatic illness. 
B. Terms signifying normal or abnormal behaviors according to specific ages 
or developmental stages will be presented - e.g. norma 1 - teenage mood 
swings, pregnancy and body image issues, anxiety with mid-career changes, 
forgetfulness with aging. 
Abnormal - teenage suicidal tendencies, early teenage pregnancy, drug 
addi cti on with the stresses of mid-career goals, elder spouse abuse. 
C. Behavioral theories of development by title or author and/or characteris¬ 
tics of those theories will be presented - e.g. psychoanalytic (Freud), 
developmental - Erickson, Havighurst, Maslow, etc. 
RESPONSE ATTRIBUTES 
Question responses may Include any of the following: 
1. Correct response-Correct normal and abnormal psychosocial disruptions; 
or correct normal and abnormal behaviors according to specific develop¬ 
mental stages; or correct theories of behavioral development according 
to author and/or theory characteristics. 
2. Distractors will include Incorrect terms for disruptions, behaviors 
developmental stages, Incorrect deformitles, closely related emotions 
(e.g. fear, anxiety); Incorrect defenses (suppression, repression), 
disruptions (chemical abuse versus chemical addiction); incorrect 
behaviors (coping versus defense mechanisms), etc. 
NGF/mf 
6-H-82 
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APPENDIX B 
DATA COLLECTION FORMS USED IN CONSTRUCT 
AND DECISION VALIDITY STUDIES 
5^ >f/'yf&AAactfvAem; 
t/novextity/ 6^yf{aSSarjf«Je//S' 
StfmJl&KLt' 0/003 
April 23, 1982 
FROM: University of Massachusetts Nursing Faculty Team 
TO: All Cooperating Community College Nursing Programs 
RE: Nursing Advanced Placement Examination 
First of all, we want you to know how much we appreciate your con¬ 
tinuing cooperation in this project. It Is our hope that developing a 
convenient and valid mobl11ty process for associate degree nurses will 
benefit all of us - faculty, students, and In the future, clients. 
One critical aspect of an examination of this sort is to collect 
evidence that the scores obtained from the test are valid indicators of 
nursing competence. In order to acumulate this evidence, we need to 
obtain some other measures of the student's ability and then see If our 
exam works successfully In relation to these other Indicators of ability. 
For this aspect of the examination, we need some more help from you. We 
fully understand that collecting this Information is some extra work on 
your part, but It is vital to the success of the mobility program we are 
developing. 
Attached to this sheet are some blank forms which have been developed 
for you to use. We would like you to fill In the Information for each stu¬ 
dent who takes the placement exam. Some of the Information may not be avail 
able but please do the best you can. Also, remember we are not evaluating 
your program nor the Individual students. We a re Interested in evaluating 
this placement exam. Consequently, we are not asking for school or student 
names on the forms. 
The following are step-by-step directions for completing the attached 
form: 
1. Enter each student's name. This column will (later) be cut from 
the form but It may make things easier for you. 
2. Enter the student's Soctal Security Number. This Is the Important 
student identifier and appears on the placement exam too. 
3. Enter the student's age. 
k. Enter two (2) Instructor ratings for each student. To do this, 
you will need to solicit help from two different Instructors for 
each student and ask them to give a rating for each student of 
a 1 or 2: 
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1 *= A clearly competent student l.e., one that does well 
In courses and In practlcums, who you suspect will 
pass the State Board Exam and who you think will do 
well In a bachelors degree program. 
2 “ A student who does not clearly meet the above criteria. 
5. Enter the student's SAT scores, If taken - verbal then math. 
6. Enter the student's high school rank as a decimal value l.e., 
If the student was upper 10?: enter ".10", upper 20? enter 
".20". Use units of .10 only e.g., upper 16? would be '120'.' 
7. Enter GPA (on a k point scale) the following groups of courses: 
Nursing classroom work 
Nursing practlcum 
Cognates 
Thts will require some calculator work. 
8. There Is an additional form provided for another purpose. On this 
form you should place the student's name (for your convenience) 
and Social Security Number. Please read N.L.N. Achievement Exams 
and In a few months, when you get the results from the State 
Boards, please enter each student's score. 
9. For now, you need only send us this first form. Please do this 
as soon as possible. The second form will take a while, but 
again please send It to us as soon as possible. To do this, 
you should clip off the left hand column (the student names) 
and send the remaining information to: 
JR/NBF:mf 
Placement Examination Validity Project 
Division of Nursing 
University of Massachusetts 
Amherst, MA. 01003 
Sincerely, 
1 
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END OF SECT IOM II 
l. Congratulations! You have completed the exam! 
Please take a couple of minutes to answer these questions: 
201. Do you Think that the questions you were asked on this exam 
adequately represented important areas of nursing? 
202. Oo you think that the nursin': nrogram at your school 
adequately prepared you for this exam? 
203. Ho you think that you "passed" this exam? 
Any other comments: 
VCS Nft 
YES HO 
YES W> 
2. Please write your Social Security Humber at the bottom of this pane. 
3. If there is more than 15 minutes of testing time remaining, you nay 
sinply return your test booklet and answer sheet to the nroctor and 
leave, otherwise you should remain quietly in your seat an! await 
final instructions from the proctor. 
4. Close, your test booklet 
SOCIAL SECURITY H 
JR:NF/naf 
14/22/02+350 
APPENDIX C 
DATA COLLECTION FORMS USED IN CONTENT 
VALIDITY STUDIES 
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Item Review Form - Multiple Choice 
Domain Specification No. _ Reviewer 
Date 
1. Is the Item stem free of Irrelevant material? 
2. Is a single problem clearly deftned In the item stem? 
3. Is there a correct answer or a clearly best answer? Content 
Have words like "always", "none", or "all" been removed? 
5. Are likely student mistakes used to prepare Incorrect answers? 
6. Is "all of the above" avoided as an answer choice? O.K. once In a while. 
7. Are the answer choices arranged In a logical sequence (If one exists)? 
8. Are all repetitious words or expressions removed from the answer 
choices and Included In the Item stem? 
9. Are a'fl of the answer choices approximately the same length? 
10. Do $he Item stem and answer choices follow standard rules of punctuation 
and qrammar? 
1 1 . Are all negatives underlined? 
12. Are grammatical cues between the I tern stem and the answer choices, 
which might give the correct answer away, removed? 
13. Have expressions like "which of the following Is not" been avoided? 
14. Disregarding any technical flaws which may exist in the test item 
(addressed by the first 13 questions), how well do you think the 
content of the test Item matches with some part of the content 
defined by the domain specification? 
(Remember the posstble ratings: l^poor, 2=fair, 3=good, A^very good, 
5°exce11ent) —- 
All - A, B, C, D, / k chotces In every one D 3-2- 1) 1 (5~ 3" 2.- 1) 
DomaIn Item 
Adapted from: Hambleton, R. K.. , & Eignor, D. R. 
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TEST DIRECTIONS AND ITEM SELECTION REVIEW FORM 
Domain Specification: Reviewer: 
TEST DIRECTIONS: 
YES 
1. Do the directions indicate the test's purpose? 
2. Do the directions Indicate how the test I terns 
will be scored? 
3. Do the directions indicate how examinees are 
to mark their answers? 
A. Do the directions Indicate the time allowed 
to complete the test items? 
_Date:_ 
NO UNSURE 
TEST ITEMS: 
1. Do the test items represent an adequate sample 
from the domain of items defined by the domain 
in specification? (if not, please explain on 
the other side of this sheet) 
2. Do any of the test I terns contain-clues which 
may help examinees answer other test Items? 
(If yes, please Indicate which ones on the 
other side of this sheet) 
3. Will examinees learn anything from one or 
more test I terns which will help them answer 
other test Items? (If yes_. please indicate 
which ones on the other side of this sheet) 
4. Are there any I terns which you think are of 
poor quality on the test? (If yes, please 
Indicate which ones on the other side of 
this sheet) 
From: Hambleton, R. K., & Eignor, D. R. A practitio 1 2 3 4 * * * 8 nf Psvchometric 
test development, validation and test score usage^ LaboratorI___JL_- 
and Evaluative Research Repo.rt_No_._Z0- Amherst, 
University of Massachusetts, 1979. 
School of Education, 
135 
Table lib 
Correlation Coefficients Between Examination Subtests, Whole Test Score 
and State Board Examination with Other Performance Measures 
(Parenthetical values are corrected for unreliability 
in the Nursing Placement Examination Scores) 
Criterion 
Variable 
Test or 
Subtest Name 
S.A.T. 
Verbal 
(N=32) 
S.A.T. 
Math 
(N=32) 
Part I 
(N=124) 
NLN* Medical 
Part 11 Part III 
(N=124) (N=106) 
Nursing Knowledge .34+ (.48) .23 (.32) .50++(.71) .47++(.66) .40++(.57) 
Behavioral Processes .28 (.43) .17 (.26) .35++(.54) .35++(.54) . 36++(.56) 
Physiological 
Processes •39++(.54) .11 (.15) . 54++(.75) .50++(.69) ,55++(.76) 
Nursing Process .47++(.75) .26 (.42) •48++(.77) .37++(.59) . 46++(.74) 
Whole Test .52++(.60) .33+ (.38) . 66++(.76) .60++(.69) .62++(.72) 
State Board .46++ .17 .75++ .71++ .74++ 
Criterion 
Variable 
Test or 
Subtest Name 
NLN 
Pediatrics 
(N=124) 
NLN 
Maternity 
(N=94) 
NLN 
Psych 
(N= 129) 
NLN 
Mean 
(N=129) 
State 
Board 
(N=127) 
Nursing Knowledge •49++(.69) .46++(.65) .26++(.37) .51++(.72) .49++(.69) 
Behavioral Processes . 28++(.43) . 33++(.51) . 32++(.49) .40++(.62) . 27++(.42) 
Physiological 
Processes . 58++(.80) . 47++(.65) .30++(.42) . 59++(.82) .51++(.71) 
Nursing Process .41++(.66) .39++( .62) .33++(.53) .49++(.78) .47++(.75) 
Whole Test .63++(.73) .58++(.67) .40++(.46) •70++(.81) 
•62++(.72) 
State Board .69++ .75++ .58++ 
.84++ .... 
+p < .05 ; ++p < .01 ; * All NLN scores are standard z scores. 

